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Accuracy within + 1% 
is the key to precise ratio control 
with Controlled Volume Pumps 


Milton Roy Controlled Volume Pumps meter liquids 
in measured volumes against a positive pressure 
differential between suction and discharge... with an 
accuracy within + 1%. 


As a ratio controller, the Controlled Volume Pump 
ratios the flow of additive to a varying main line 
flow or process unit. A flow meter signals the rate of 
flow to the pump, which automatically regulates its 
pumping speed in correct proportion. 


Capacity of Controlled Volume Pumps varies with 
the diameter of the plunger, length of the plunger 
stroke, and plunger stroking speed. Stroke length 
and speed can be automatically or manually adjusted 
to process requirements. 


Engineering Representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, Africa and Australia. 


Circle 2A on Readers 











fe} 
C\) ze. 
































-@) ae 


CONTROLLED VOLUME Pump 


ies 


In this typical instrumented open loop chemical fg 
system, a flow recorder transmits electrical sions) 









in proportion to main line flow, to a variable snes 
drive which automatically varies pumping speei 


in proportion to flow. Variable speed drives on 
also available for pneumatic control system, 











Milton Roy Controlled ¥; 
Pump with dial adjustment 


stroke length and variable 
drive, controlled by a 


positioner receiving air 
3 to 15 psi, proportional to 





These pumps conserve chemicals, since they bot 
meter and pump the exact amount of chemical 
needed in a process. They save space and installatio! 
costs, since surge and mixing tanks can be small, am 
in some cases eliminated. These and other inheret! 
advantages are not available in most types of fo 
instrumentation. 


Write for Bulletin 1253, ‘‘Controlled Volume Pump 
in Process Instrumentation.” 


Mitton Roy Company, Manufacturing Enginem 
1300 East Mermaid Lane, Philadelphia 18, Pa. 
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NSTRUMENT makers are using 


more and more Johnson pivots. 


Maybe you're one of them and can tell 
how many Johnson pivots are held in 


the teaspoon above. 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 


postmark will qualify. 


But you needn't guess when you need 
precision pivots, accurately machined, 
scientifically hardened and polished to 
a metallographic finish. Direct your 
inquiry to Johnson for satisfaction. 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 
qualify for the prize. A postcard will do. 


Welton WV. 
ohnson 


Engineering Company, Inc. 


ELC LD go” Pal 


precision miniature parts 
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R. K. Adams Cc. S. Lisser Ralph Shapcott 


Control of Nuclear Chemical Plants. Your editors are proud to bring you 
(page 260) full reports on the special instruments and installation techniques 
developed for the first chemical plant ever built to purify the fuel stream of a 
homogeneous nuclear reactor. The two authors, C. S. Lisser and R. K. Adams. 
worked on this project for over three years. Speaking for both men, Steve 
Lisser says: “Why did we write this report? Well, our work certainly would 
have been eased by similar reports from our chemical industry colleages, 
Maybe our story will help some engineer who must instrument a radio- 
chemical plant for the first time, and at least be a base from which others can 
start improving.” Lisser is active in ISA affairs, being a member of our 
Nuclear Industries Division Steering Committee and of ISA’s Program Com- 
mittee for the EJC Nuclear Congress next year. Ray Adams pleased your 
editors greatly by claiming ‘technical editing” as a hobby, and advising that 
he edits “The Oak Ridge Recorder’’—monthly of our Oak Ridge Section. 
Both men like fidelity music reproduction; Ray “high,” and Steve “only 
medium.” 


Selecting Flowmeters. As the special feature of our July issue, please find, 
between pages 274 and 275, a chart on the types, selection and costs of flow- 
meters, which was especially prepared for the ISA Journal by Fischer and 
Porter’s Ralph Shapcott. In the accompanying article, Ralph classifies 
flowmeter types as to principles and features. We think Shapcott is par 
ticularly qualified to do this job because: 1. his Company is the only one (to 
our knowledge) that makes all four basic flowmeter types; and 2. Ralph, as 
manager of F & P’s Industrial Flowmeter Division, is a specialist in this 
subject. Since writting the story, Shapcott has been promoted to Manager 
of F & P’s Instrument Division. Ralph, a native Pennsylvanian, was educated 
at Temple U and Drexel Institute. He joined Fischer and Porter in 1944 and 
worked as fluids engineering supervisor until 1950, when he moved to appli- 
cations engineering. 


Using Infrared in the Plant. A few years ago, Monsanto Chemical en- 
gineers began using infrared analyzers for plant process control. They ral 
into and finally solved many problems. This work, done under group leader 
Robert Wall, is reported in his article (page 267). Wall describes the several 
basic kinds of IR instruments and discusses the comparative features of 
each from his experience in one of America’s largest chemical plants. Wall 
predicts that IR analyzers will soon be very generally used not only for 
analysis, but for full automatic control, due to their ability to continuously 
analyze a process stream. Bob holds a bachelor’s degree from Iowa State and 
a master’s from Oklahoma A&M—both in chemistry, plus a doctorate in EE 
from Texas A&M. His experience previous to Monsanto was with Dow at 
Freeport during World War II. 


(Please Turn to Page SA) 
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Anew primary standard. 


with .015% accuracy 


Amazing accuracy of .015% in all pressure ranges 
is now assured with Consolidated’s new Primary 
Pressure Standard. Operating as a true primary stand- 
ard (air dead-weight tester), the 6-201 offers the ad- 
vantages of a frictionless pressure medium, extreme 
accuracy even at pressures of less than one psi, and 
portability regardless of the pressure range. 


Pressure calibration is achieved by balancing a con- 
trollable air pressure against the force generated by 
a weighted piston. Simple combinations of different 


piston-cylinders and weights provide four ranges 
within the limits of 0.3 to 50 psi. 
Easy TO OPERATE IN BOTH GAGE OR ABSOLUTE USE 
Used as a gage type instrument, all you need is a dry 
air supply, a regulator, and the device being calibrated. 
When the 6-201 is used as an absolute device, its glass 
cover can be evacuated through a pressure fitting. 
Maintenance-free and easy to use, CEC’s Primary 
Pressure Standard is unexcelled for calibrating pres- 
sure-measuring devices. Contact your nearby CEC 
field office, or write for Bulletin CEC 1581-X6. 


CEC’s Primary Pressure Standard 


air supply 


unit to be 


or lilele-hecle | 
regulator 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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for RELIABLE 
MONITORING 


in Hazardous Locations... 





EXPLOSION-PROOF 
ANNUNCIATORS (ve exe» 


Wherever processes or systems in haz- 
ardous locations must be monitored 
with unwavering safety, consider 
Scam Explosion-Proof Annunciators. 
These rugged alarms provide a sturdy 
housing that is approved for Class |, 
Division 1, Group D locations. 

INCLUDES ALL THESE SCAM FEATURES: 





© Four alarms in one housing...re- 
quires little piping, low installa- 
tion costs! 

® Standard for “Sequence A” (vis- 
uval-audible), other sequences on 
special order! 

® All relays mounted on plug-type 
jack ... for maintenance just 
plug spare jack into housing! 

® Only four holes required for 
easy panel mounting! 

se Sh 


For Constant Protection for Your 
Monitoring Needs, Choose a Scam 
Explosion Proof Annunciator. 











For special Explosion Proof Systems, 
consult with us or one of our 
representatives. 


THE 











INSTRUMENT 
CORPORATION 

1811 West Irving Park Road 
Chicago 13, Illinois 

Phone: GRaceland 7-7850 


SALES REPRESENTATIVES: 


Atlanta ¢ Boston ¢ Buffalo ¢ Chicago 
Cincinnati ¢ Cleveland «¢ Dallas ¢ Denver 
Detroit ¢ Houston ¢ Indianapolis ¢ Kansas City 
los Angeles ¢ Louisville * New Haven 
New York »* Philadelphia © = Pittsburgh 
Portland ¢ St. Lovis * San Francisco ¢ Seattle 
Tulsa ° Toronto and Vancouver, Canada 
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Vv. W. Walter R. H. Briggs 

Automation of Environmental Testing. The Inland Testing Laboratories 
has been carrying out very large-scale testing programs to determine the re 
liability of such electronic circuit components as resistors, capacitors and 
transistors. The extraordinarily large number of units to be tested, plus the 
high cost and variability of manual methods, suggested consideration of antp. 
matic testing. Author of this article (page 286), Virlyn Walter, as Ingtrp. 
mentation Manager, was in charge of the program. He describes the eyoly. 
tion, from plans to panels of one of the most unique and impresgiye 
automation projects we have seen. Walter is an Illinois Institute of Tee. 
nology grad in EE, class of 1950. He served in Guam for 30 months with the 
Air Force as a B-29 bomber radioman. His hobbies center around the outdoors 
and youth through the YMCA, Indian Guides and Cubscouts. He’s the first 
singing author we’ve had, being a choir member in an Elmhurst, Illinois, 
church. 


Hydraulic Control Principles. For their 1956-57 program, ISA’s Pitts. 
burgh Section presented a series of meetings on the four basic controllers— 
pneumatic, hydraulic, electronic, and magnetic amplifier. As chief engineer 
of a leading hydraulic control maker—Askania Regulator—W. B. Heinz was 
asked to present the case for hydraulics at the January Section Meeting. 
So much were we impressed by Heinz’s talk that your editors asked him on 
the spot for the privilege of publishing his remarks (page 276). We knew 
they would be of interest to all process industry instrumentmen—omr largest 
readership. “Win” Heinz began instrumentation with G.E. This lead to 10 
years of private consulting where Win did control engineering of aircraft gas 
turbines for DeLaval, employing differential analyzers, and early use of 
today’s popular frequency-response techniques. In another consulting job, 
Win guided Sverdrup and Parcel in analyzing the Tulahoma Wind Tunnel 
control. (See ISA Journals July through December 1956). Heinz Engineer- 
ing merged with Askania in 1955. Activities of Win’s family range from 
horses (daughter) through photography, tennis, and skin diving (Win) to 
League of Women Voters (Mrs. Heinz). 


How to Select & Train Instrumentmen. One of the recognized authorities 
on instrument department management, Rollin Briggs, Superintendent of In- 
struments at Dow Chemical’s giant Midland, Michigan, plant, here tells (page 
282) how to organize a department, how to choose good men, how to train 
them in the special instrument techniques, how to encourage their improve 
ment, and how to select and upgrade them for advanced work. Briggs came to 
Dow’s Physical Research Lab in 1930, following graduation in electrical en 
gineering from Detroit Institute of Technology. By 1943 he had advanced to 
Instrument Department Supervisor, and since 1952 has been Superintendent 
of all instrumentation and maintenance. Briggs has published, over the 
years, many helpful articles on instrument department management. He is 
a member of ISA’s Instrument Mechanics Training Committee 6F-2. 


Who Can Be a P.E. On page 290 appears the second article in a bimonthly 
series of six on Professional Engineering, written exclusively for the ISA 
Journal by John D. Constance, P.E. (See page 17A, May Journal for the first 
story on “The Meaning of Engineer’s Registration.) In this issue, Constance 
gives information to which you can compare your own present qualifications 
for becoming a Professional Engineer. As this series of articles proceeds, 
Constance will explain the exact steps you may take toward investigating, 
preparing and applying for a professional license. Constance is particularly 
well qualified to advise on the ways and means to Professional Engineering: 
First of all, he has worked with ASME, AIEE, AIChE and the US Army En- 
gineers’ School in preparing refresher courses, and is a member of advisory 
and educational committees for several Professional Engineering Societies. 
Secondly. he has for 15 years prepared engineers for license examinations, and 
now offers a guidance consulting service for engineers. John writes that he'd 
like to get the reactions of Journal readers—both Professional and non 
professional—to his article so far. You can reach him at 625 Hudson Terrace, 
Cliffside Park, N. J. 
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New HP-30 Pyrometer provides +.5% accuracy, automatic 


lead length compensation, and features printed circuits 


PTTL @ sieeve’ 





PRINTED CIRCUITS AND MINIATURE COMPONENTS 
mean a smaller pyrometer (new size: 7;°¢ inches x 8 
inches) and savings on valuable panel space. 


AUTOMATIC LEAD LENGTH COMPENSATION up to 25 
ohms in low ranges and 90 ohms in higher ranges is an 
exclusive feature on the new HP-30 Pyrometer. 


+.5% ACCURACY AND .1% TO .5% SENSITIVITY 
MAINTAIN THE HIGH ACCURACY and close sensitivity 
associated with General Electric pyrometers. 


NEW INTERCHANGEABLE CONTROL FORMS, including 
the all-electronic time-proportioning control, allow 
maximum flexibility. 


HE Recorder-Controller gives +.25% accuracy, continuous 
Standardization, has widest ambient operating range 





CONTINUOUS STANDARDIZATION provides an un- 
changing reference for close control and lower mainte- 
nance, through the elimination of dry cell, standard 
cell, and conventional standardizing circuit. 


HIGHER ACCURACY REFERENCE JUNCTION provides 
measurement accuracy unaffected by changing ambient 


temperatures. 


REMOTE TRANSMISSION of signal from recorder is 
available at no additional cost. 


WIDEST AMBIENT OPERATING RANGE from 0 to 125 F. 








ALSO AVAILABLE are a-c bridge recorders and multi-point 
Precision indicators, pneumatic or electric control, electric 
Programming control and sensing devices for measuring 
temperature, pH (acidity), power, speed, and other variables 
for continuous process industries. 


FOR FURTHER INFORMATION, write to Section 587-10, 
General Electric Co., Schenectady 5, N. Y. for your free copies 
of bulletin GEC-1377 (HE RECORDER-CONTROLLER) 
and bulletin GEC-1449 (HP-30 PYROMETER). Or you can 
contact your nearest General Electric Apparatus Sales Office. 
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Analysis Instruments. Soon t 
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in your ISA Journal is a story wie The le 






but also gives you one way to oy, An ai 
come it with cascaded control. He dis aimed 
cusses, too, the special problems my lision 


with data sampled by several popylg sion ¢ 
| analyzers fractometers, mags Spee m 
trometers, nuclear magnetic resonaton, gram, 
ete. Included are several description culmi 


of actual successful applications y model 
analyzers to in-plant process contr Dayte 
and references to available design 
methods. As usual in his articles, Ap 
man includes not only a bit of theory Airbo 
but brings it all down to earth with by Se 
simplified procedures and engineering porta 
rules-of-thumb. This is very useabh and ¢ 
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growing importance. (See “Exploiting tract 
the Mass Spectrometer,” page 212, [84 Divis 
: Complete Journal, June, 1957). oe 
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Testing Nuclear Components. h proac 
nuclear reactors, the penalty for com tures 
ponent failure can be not only destruc outri 
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Racitunse Thermometer indice- IE Atomic Energy Commission contrat, 0 
tors (and controllers) Portable high resistance indicators John Wilson, of the Instrument Devel ne 
opment Division, duPont’s Savannah surfé 
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ments and techniques for the nonde main 
MODEL structive testing of components used it port 
nuclear reactors. Tests use neutrol sion. 
IN absorption, eddy-current and ultr® regu 
SERIES sonic principles. Wilson will describe will 
in an article soon to be published i to b 
Multi-Point in- your ISA Journal, how wall thickness, | 
dicators with TC faulty weld beads, improper Sa pans 
metal bonding, and hidden flaws 
i MODEL . : <i 
switches M SERIES intergranular corrosion inside metal 
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‘ classified phone direct or write direct, the Atomic Energy Commisslo - n } 
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) What's New in the Industry — 


ino of an electronic “brain” expected to 
The ros Angeles county an estimated $500,000 a 
year was just approved by the Board of County 
Supervisors. The installation of a Datamatic 1000 
data-processing system in the assessor’s office will 
he the first of its kind in county government. 


An aircraft-collision-avoidance research program 
aimed at the development of a practical anti-col- 
lision device has been started by the Radio Divi- 
sion of Bendix Aviation Corporation. The pro- 

, scheduled for completion in March 1958, will 
culminate with delivery of a flight-tested research 
model to the Wright Air Development Center in 


Dayton, Ohio. 
* 


Airborne infrared detection equipment designed 
by Servo Corporation of America will play an im- 
portant role in detecting surface-covered crevasses 
and combating the many hazards of expeditions 
in the Arctic and Antarctic regions. Under con- 
tract with the Snow, Ice and Permafrost Research 
Division of the US Army Corps of Engineers, 
Servo is the first company in the field to apply in- 
frared reconnaissance techniques to this problem. 


Ultrasonic systems and equipment are now avail- 
able to industry on a rental basis. This new ap- 
proach, announced by Gulton Industries, Inc., fea- 
tures a three-phase program which includes the 
outright purchase of the equipment with stand- 
ard RETMA guarantees, the purchase of equip- 
ment with Gulton service and maintenance con- 
tract, or monthly rental of equipment with all 
service and maintenance guaranteed. 


One of the strongest currents running beneath the 
surface of America’s water industry is the trend 
toward automation to improve service and to 
maintain rising costs, according to a recent re- 
port by Minneapolis-Honeywell’s Industrial Divi- 
sion. Automatic control devices and systems for 
regulating and monitoring water treatment plants 
will be an integral part of the close to $800 million 
to be spent this year by the water industry in ex- 
pansion programs. 


An ordinary tape recorder recently took over the 
duties usually performed by a train dispatcher and 
a complicated, 3-ton, Centralized Traffic Control 
x C) machine, which was being moved across 
ew York to a new location. The recorder’s un- 
usual job was to operate 142 switches and signals 
on Seaboard Air Line Railroad’s 406 mile track 
ae New York and Miami so that some 20 
4ins could be directed safely and without delay. 
z ile the CTC machine was out of operation, the 
ecorder controlled trains from 30 catalogued li- 


raries of tape-recorded sound impulses. 
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Thirty recording instruments that shortly will 
roll off the General Electric production lines will 
be used for accurate power measurements of pre- 
mixer and mixer motors on automatic dough mix- 
ing equipment called the “Do-Maker,” developed 
by Baker Process Co. 


To make more effective the intensive search for 
petroleum in oil-hungry Europe, a “seisMac, the 
electronic brain with a degree in geophysics,” has 
been flown to Paris, it was announced by R. W. 
Olson, vice president of Texas Instruments Indus- 
trial Instrumentation Division. Purchased by a 
German geophysical company, this seisMac is the 
first of 4 to be exported overseas this year. 


The National Bureau of Standards has completed 
“Fosdic II’, a high-speed electronic device that 
can read microfilmed copies of punched cards and 
search for cards containing specific information. 
Sponsored by the Weather Bureau, the machine is 
designed to aid in high-speed processing of weath- 
er data contained in over 300 million punched 
cards at the Weather Records Center in Asheville, 
North Carolina. 
= 


Development of a new cathode-ray tube to help 
meet some of the complex problems of airport 
traffic control, which are becoming more difficult 
to handle manually, was announced by Stromberg- 
Carlson, a division of General Dynamics Corpora- 
tion. When grouped in combination, these tubes 
will form an electronic display board which can 
keep current, detailed information on aircraft in 
the airport’s vicinity. 


The British Standards Institution, aware of the 
need for standards to aid the development of new 
techniques of control and calculation, took the 
first step in this direction at a recent meeting 
where they considered the possibility of standard- 
izing punched cards. “It is obvious,” they say, 
“that blank cards supplied by one firm should fit 
into any punching machine and that after punch- 
ing with the required information, they should 
fit exactly into any machine tool or computer.” 


In many new office buildings in New York, Chi- 
cago, San Francisco and other large cities, the 
whir of electronic calculators has changed the 
course of elevator travel. Control devices now dis- 
patch the car, open the door, then close it after 
making sure everyone is aboard. If the car is in 
use, the calculator ‘““memorizes” each touch of the 
button and calculates how many people are wait- 
ing. At night, the electronic calculator, made by 
Otis Elevator Co. and Westinghouse Electric Corp., 
closes the doors, turns off the lights and fans and 
shuts down the hoisting motor. 
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CEC’s NEW LIGHTWEIGHT MINIATURE CONNECTOR 
FOR HIGH-ALTITUDE, HIGH-TEMPERATURE OPERATION 


Consolidated’s new series of miniature electrical The unique cold-flow properties of the Teflon* insets 
connectors open new horizons for design engineers. De- under compression provide a positive dielectric and m 
signed especially for the electronics, avionic, and in- chanical seal against leakage and eliminate air voi 
strumentation industries, these extremely reliable, multi- between individual contacts and between contacts atl 
contact connectors meet or exceed MIL-E-5272A ground. With CEC Connectors, no supplementary prt 
specifications. Recommended for all applications that sure-tight sealing is ever needed for missile application. 
require high-temperature characteristics, high break- 

down voltage between pins and ground, low noise, and *DuPont registered trademark. See drawing for extlt 
positive sealing against moisture and pressure leakage. sive CEC design features. 
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SUPERIOR ELECTRICAL 
CHARACTERISTICS 


Now, you can achieve positive sealing against moisture, 
corrosion, explosive vapors, and pressure leakage without 
the inconvenience and expense of potting. Interchangeably 
male or female, CEC Connectors are available with 1, 3, 7, 
or 19 contacts in three differently shaped receptacle hous- 
ings for cable-to-cable, cable-to-equipment, and bulkhead 
feed-through. A standard plug connector mates with all 
three receptacles. Compare these specifications—a small in- 
vestment in some evaluation units now may save you time 
and expense in the future. 


SPECIFICATIONS 
Max. Operating Voltage 


. s)he 1800-v, a-c 
2. 70,000 feet.......... 800-v, a-c 
TESTE No resonances to 2000 cps 


RE voueiliith > 200 g’s 
Temperature.................. —67° to + 400°F 


ds 
® e Contact Voltage Drop...<25 mv at 5 amps 


Insulation Resistance..... > 10° megohms 
I sicningcmceasactuivete 160°F, 14 days, 95% RH 
a ere Salt spray per QQ-M-1I5la 
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for any requirement 
in Protecting Tubes 
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SERVR. 








the largest 
variety 


In size and length, in iron, nickel, 
and alloys, and in formed or pre- 
cision drilled, Gordon has about 
the largest variety of thermocouple 
protecting tubes. And you get off- 
the-shelf delivery on most any of 
this great variety of “standard” 
tubes. Gordon also makes protect- 
ing tubes to specifications for 
special requirements. 

Give Serv-Rite a trial on your 
next protecting tube requirements. 
You can’t go wrong. Careful manu- 
facture and rigid inspections assure 
satisfaction. Get full information 
today. Ask for Bulletin 11-13. 





@ Bulletin 11-13 gives general applica- 
tion data, specifications, and ordering 
information on Serv-Rite protecting tubes 
and protecting wells —the largest group- 
ing in one listing. 
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CLAUD S. GORDON CO. 


5* Engineers: Distributors 


Manu factu 





623 West 30th St., Chicago 16, Ill. 
2011 Hamilton Ave., Cleveland 14, O. 
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» The Astonishing Computers’ 












Although electronic computers are 
the most costly tool ever invented for 
American business, more and more 
companies are finding that they can- 
not get along without them. The ex- 
plosive electronic industry, now ex- 
panding at better than $1 million per 
day, has produced another explosion — 
the electronic computer. From almost 
0 in 1950, computer sales have sky- 
rocketed to almost $350 million in 
1957. Predictions have it that com- 
puter sales will pass a $1 billion total 
in 1960, and $2 billion by 1965. 

Why is American industry, after hav- 
ing for years considered electronics too 
unreliable, now rushing to buy com- 
puters? The answer is twofold: 1. 
computers can handle the mountains 
of business paper in a fraction of the 
time required by the former manual 
methods; 2. most important, computers 
can provide business information quite 
impossible by manual methods, no mat- 
ter how much time is taken. Really 
modern businessmen are finding these 
invaluable new uses for computers: 
(To quote from Fortune) 


1. “General Foods is using its com- 
puter to schedule shippings to mini- 
mize transportation costs. 

2. G.E.’s jet-engine division uses a 
giant computer to simulate, mathe- 
matically, the design of planes still 
on the drawing boards, instead of 
making expensive and time-consum- 
ing models. 

3. The Texas Company uses its com- 
puter to determine the optimum 
way to operate its big refineries. In 
15 minutes, the computer tells the 
operator how to get the most profits 
from the crude run of that day, rela- 
tive to demand for the hundreds of 
refinery end products, the price of 
which fluctuates daily. 

4. Lockheed Aircraft uses two big 
computers to predict labor, mate- 
‘rial, and parts requirements as far 
ahead as six months. 

5. Pan American now uses comput- 
ers to simulate the operations of its 
new jet fleet, not even to be deliv- 
ered until late 1958.” 


Gambling Math 


The large computers use a new 
mathematics appropriately called 
“Monte Carlo mathematics”. Business 
managers are beginning to understand 
that these mathematics can solve busi- 
ness problems that couldn’t even be 
explained before. They also know that 
if they don’t soon try out these new 
computer methods, they may be ieft 
competitively flat footed. 


*From an article by W. B. Harris in Fortune 


magazine for June, 1957 


Industry Counterweight 


Perhaps this tremendous UDSWing jp 
computer sales has come just ip 4 
For almost half of all the electronic jp 
dustry today goes into military 
ment. In the past, the consumer my. 
ket for radios, television, etc., tendes 
to counterbalance this top heavy jy 
tribution. But, until the computer wy 
deeloped, the electronic industry yy 
going farther and farther out Of bab 
ance, because consumer electronics hy 
stopped yrowing. 

While the industrial electronic mp 
ket cannot provide an adequate com. 
terpoise for the military, it ig big anf 
growing fast. However, industrig 
electronic sales last year totaling §j 
billion, were split badly among a larg 
number of smaller firnis, representing 
nearly 50 businesses. Only a fer¢ 
these industrial electronic markets » 
pear to have immediate large potp 
tial. For example: the electronic 
oratory instrument and test ingstp 
ment business grossed $155 milli 
last year, but by its nature is limite 
in growth. But the commercial te 
vision market, while small now, cou 
boom tremendously, largely due to th 
burgeoning of nuclear-process plants 
And the potential for industrial om 
trol electronic markets is surely grea: 
er than the $180 million it grossed i 
1957. As yet, industrial electronic i 
strumentation is relatively simple 
However, rapidly coming over the le 
rizon are far more complex electronit 
industrial devices, such as the several 
continuous stream analyzers for i 
plant use, recently marketed. 


Only Yesterday 


Today, with more than 200 comp 
ers in the $1 million and up clas 
operation, it is hard to realize that it 
is only three and a half years ago, thi 
UNIVAC I, made by Remington Rant 
was sold to General Electric’s majit 
appliance division in Louisville, Ket 
tucky. And in addition, there are ov 
800 computers with a price betweél 
$100,000 and $500,000 in service, at 
around 250 priced at less than $100, 
now in use. 


Computers: Two Types 


Computers fall into two classes: 
1. the “scientific computers” — for® 
gineering and _ scientific calculatios 
and, 2. the “business computers ~ 
which are designed specifically for hat 
dling business computation. The 
difference between these two types 
computers is in the accessory eq 
ment; business computers need a lot 
expensive and complicated auxiliary it 

(Please Turn to Page 194) 
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(Contin conf 
utput devices, in order to ac- 
“ ee out information in the 


language of business. Such de- 

are card punchers, paper-type 
chers, and especially-large memo- 
ries to accumulate the enormous 
f data typical of American 


mates procedure. For this reason, 


lly 
jentific computers are usua 
oe expensive, and often more flexible, 
than the business-type machines. 


ncredible Speed a 
; The most publicized facility of these 


Je computers, has been their 
ate speed. For example, a digi- 
tal computer can add a column of five- 
digit numbers all at once, and does 
not need to add and carry each col- 
umn separately, as you and I must. 
Another example: large computers can 
multiply two twelve-digit numbers and 
get the right answer in 36 millionths 
of a second, as Fortune magazine said, 
“the length of time it took Man of 
War, traveling at his best speed, to 
move one-fiftieth of an inch”! 


Costly to Use 

You can either buy or rent an elec- 
tronic computer, but either way, it is 
exceedingly costly. Even learning how 
to correctly use the computer may cost 
as much as the machine itself. Many 
business men have been fearful to put 
their irreplaceable business records on 
so fragile a medium as magnetic tape. 
But the best computers are supplied 
with elaborate safeguards to prevent 
accidental erasure. 

Costly or not, the giant computer 
provides the only available way to han- 
dle the enormous mass of paper work 
which has slowly but steadily been en- 
guifing American business. For the 
handling of paper work has not kept 
pace with the productivity in other 
American lines. For example: since 
1920, industrial productivity has grown 
more than 100%, while at the same 
time, our workers have increased by 
only one half; but our ability to proc- 
ess business data has grown almost 
not at all in the last five years. 


Not Over the Hump 

In spite of the above described rosy 
beginning, Fortune magazine points 
out that the computer industry is still 
faced with several major business 
problems. 
Selling. There is a big problem as be- 
tween the computer maker and user; 
both business methods and data-proc- 
essing machines are complicated. 
Teaching the user to correctly employ 
the machine has turned out to be one 
of the major problems of the computer 
Maker, 
Manufacturing. The zooming sales of 
computers has far outstripped produc- 
tive capacity. Deliveries now are from 
7 to 12 months for large-scale com- 
puters, 
Financing. With more than 80% of 
computers contracted on a rental basis, 
the amount of money required for fi- 
nancing is enormous. For example: a 
company grossing $20 million a year 


July 1957 


would require $10 million of capital 
just to finance rental. 

Obsolescence. Computers are rapidly 
being converted to solid-state compo- 
nents, such as the transistor. Models 
using vacuum tubes will undoubtedly 
be obsolete in five years. 

Profits. To quote Fortune: “there are 
none, not even for IEM.” 


Competition 


According to Fortune, competition is 
keen and getting worse. There are 
now 18 companies manufacturing, di- 
rectly or indirectly, digital computers. 
Ten of them are large, but the others 
are small. The problem of the large 
makers is one of selling, and keeping 
customers sold. The problem of the 
smaller makers is one of capitalization. 

Apparently, Remington Rand with 
its Univac was first in the field about 
1950. Then, IBM did not even have 
a competitive computer. According to 
Fortune, “there never has been a 
sharper clash, never more complete 
victory snatched suddenly from de- 
feat’, than that accomplished by IBM 
in this situation. 


The first product of the newly 
formed company was Univac I, three 
of which were sold to the government 
by 1950. After investing $12 million 
in Univac production, Remington Rand 
astonished IBM by starting to sell 
quantity of Univacs at $1 million or 
more each. 

By mid 1953, it was clear to IBM 
that the market for business comput- 
ers was far in excess of their early 
estimates. IBM lost eight sales in a 
row to Univac. However IBM’s 701 
computer had sold well for scientific 
work, with 12 installations made by 
1953. According to Fortune, this year 
is known around IBM headquarters as 
“the year of panic”. IBM’s computer 
702, a business version of their 701, 
had not turned out well. So, T. Vin- 
cent Learson, then sales manager for 
IBM, ordered specifications written 
for two new machines — the 704 and 
705. Development and research were 
given only 18 months to develop and 
produce these two new computers. In 
a daring gamble, Learson ordered the 
factory to tool for production of one 
such giant machine per week! 


Learson calculated that, while Uni- 
vac was an excellent calculator, Rem- 
ington Rand had not licked the cus- 
tomer-relation and sales problem. 
Learson found that the main problem 
was in customer education, before the 
machine was even delivered. 

Learson's strategy, that of educating 
the customer before the machine was 
installed, paid off spectacularly. By 
the end of 1955, IBM had outstripped 
Remington Rand in the number of or- 
ders taken, and by June 1956 had $100 
million worth of machines installed, 
as against $70 million worth for Rem- 
ington Rand. As of today, it is esti- 
mated that IBM has $200 million worth 
of electronic computers in_ service, 
while Remington Rand’s score is about 
$90 million. 

(Please Turn to Page 22A) 





These CEC units 
complete your 
dynamic testing 
system... 





1-118 CARRIER AMPLIFIER ampli- 
fies strain gage outputs to 600 cps with 
+3% linearity. Four separate input 
channels may be individually adjusted to 
provide full-scale output from 1.875 to 
64.000 mv signals. Bulletin CEC 
1522-X10. 





8-108 BRIDGE BALANCE allows 
direct coupling of strain gage or other 
resistive-type pickups to galvanometers 
in a recording oscillograph. Each input 
channel has separate balancing and exci- 
tation-voltage adjustments. Bulletin 
CEC 1560-X22. 





23-109 OSCILLOGRAM PROCESSOR 
delivers a developed and dried record at 
rates of 10 to 15 feet per minute. Elimi- 
nates the need for darkroom and water 
connections. No experience required to 
operate. Bulletin CEC 1537-X27. 


Consolidated 

Electrodynamics 

300 N. Sierra Madre Villa 
Pasadena, California 
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‘MIDWESTERN 


PERFORMANCE 


a 


DIRECT 
RECORDING 
ONG EROTE TN 


DIRECT READOUT WITHOUT PROCESSING 


SELF-DEVELOPING ¢ DRY ©¢ NO CHEMICALS 


MAXIMUM NUMBER 
OF CHANNELS 


RECORD WIDTH 
MAGAZINE CAPACITY 


RECORD SPEED RANGE 
FREQUENCY 





Model 601—36 Channels 
Model 602—50 Channels 


Model 601— 7 inches 
Model 602—12 inches 


Model 601—150 feet 
Model 602—200 feet 


0.0812 to 129.9 inches per second 
dc to above 3,000 cps 
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WRITING SPEED 
OPTICAL ARM 


POWER REQUIREMENTS 


TIMING LINES 
SIZE 


WEIGHT 








Above 30,000 inches per 5: 
11 inches 

110 volts—60 cps 

0.01 and or 0.10 second in! 
Model 601—11 15 x !! 
Model 602-1115 x 16 


Model 601— 90 pounds 
Model 602—130 pounds 
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timing lines, record numbering and many other advancements 


hes per second writing speed with excellent legibility dc to above 3,000 cps 


n or twelve inch records 
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mi . 
miss our display at the WESCON Show, Booth 2014—and at the INSTRUMENT-AUTOMATION Conference & Exhibit, Booth 1462 





American Electronic’s new 300 KC Band Width 
RECORDATA magnetic recording system 
gives an accurate, permanent record. 
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(Continued from Page 194) 

The same sales technique, gt 
customer education, has enableq BB 
with its series 650 computer, to domi. 
nate the medium-size computer Mar. 
ket also. And today, almost 799 med 
um-sized computers are in uge, 


Period of Consolidation 
It is obvious that the computer jp. 


dustry is now going through a Process 


of consolidation. Many of the smal] 


companies are being purchased by the | 
.larger, and some of the smajj com 
panies have failed altogether. This | 
emphasizes again the need for really 


large capital in this industry, For », 
ample, Underwood, which grogges $85 
million a year, bought Electronic Com. 
puter Corporation of Brooklyn, only jy 
find that it had insufficient capital j 
exploit its new purchase. 

Another example is given by the 
Alwac Corporation, Hawthorne, (aj. 
fornia. Its initial investment of $4 
million, will probably require an adj. 
tional $20 million to $40 million, te 
successful competition in this competi. 
tive market. 

As Fortune sees it, Remington Rand 
with 12 big Univacs sold in one month 
alone this Spring, is clearly number 
two in the electronic computer field, 


The Burroughs Corporation of De | 


troit, now stands in third place 
Burroughs, also, is engaged in buying 
smaller companies, having purchased 
Electrodata Corporation of California 


in June 1956. As a result, Electrodata | 
has expanded six times in the last 1 | 


months, and now has 61 Datatrons ip 
stalled and 40 on order. 

Another well known _ business-ms 
chine firm, National Cash Register cer 
tainly has financial assets, and nation 
al organization to compete in this 
field. But its new, all-transistor com 
puter is not ready for delivery, prob 
ably until 1959. 

Minneapolis-Honeywell owns a 60% 
share, and Raytheon Corporation a 40% 
share, in the Datamatic Corporation of 
Newton Highlands, Massachusetts. To 
date, however, Datamatic has sold six 
machines, but not yet delivered one. 


What of the Future? 


Now that electronic computers have 
captured a firm toe hold in the bust | 


ness data handling field, is there aly 
likely field for immediate expansion’ 
Fortune magazine thinks there i 
factory automation. While this may 
not be as potentially great a market 
as that of business computing, there 
are certainly a very large number 

industrial processes and operations 


where electronic computers can brig | 


a high degree of automation. 
Probably the first place, which is 
already being tentatively explored by 
several major petroleum firms, will be 
in the large, continuous-flow proce 
industry. To estimate when and how 
this will happen, will be very difficult 
But, as Fortune puts it: “the best bet, 
based on experience, is that industrial 
electronic demand won't develop in 
any orderly way—it will explode! 
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LETTERS 


10 THE EDITOR 


r. Covey: 
= W. Nickitas of our process 


department has called to my 
attention some misleading statements 
in the article “Operational Electronic 
Analog Computers” which appeared in 
the April issue of the ISA Journal. 

Figure No. 2 is titled ““The Complete 
qulahoma Wind-Tunnel Control Sys- 
tem Computer Now Being Installed.” 
Although we are sure it was purely un- 
intentional, the word “complete” im- 
plies that the analog computer is the 
only one used in the control system at 
Tullahoma, whereas three UNIVAC 
computers have been in service for the 
past two years. 

The engine test facility, the gas dy- 
namics facility, and the propulsion 
wind-tunnel facility, are each equipped 
with a Univac Model 1102 electronic 
digital computer. Raw data are fed 
continuously to the computers’ by 
means of analog-to-digital conversion 
equipment and scanners. This infor- 
mation is then acted upon by the com- 
puter, and the computed results are 
logged by monitoring electric typewrit- 
er and high-speed paper-tape punch. 
Part of these results are fed simultane- 
ously from the computer directly on- 
line to X-Y plotters. The indication of 
these plotters is used to achieve a 
form of closed-loop control by means 
of human operators readjusting set 
points and variables, during tests, ac- 
cording to the dictates of the plots. 
For further information and verifica- 
tion regarding this function, refer to 
ASTIA Document No. AD-98975. 

We are bringing this to your atten- 
tion in the interest of accuracy and, 
we hope our understandable desire to 
have Remington Rand products pre- 
sented in the best possible light. 


control 


Richard A. Terry, Advertising Manager 
Univac Scientific Sales 
Sperry-Rand Corp.., 

Remington Rand Div. 


Dear Mr. Covey: 

May I thank Mr. R. A. Terry, Man- 
ager, Advertising & Sales Promotion, 
Univae Scientific Sales, for bringing to 
my attention, and justifiably so, the 
taption of Figure 2 of the analog com- 
puter article appearing in the April 
I8A Journal. On second reading, I can 
ew see the misleading implica- 
‘ons of the word “complete.” As 
pa the capition was meant to im- 
th re oN computer of the figure 
he “ty ete In itself (all there) and 
denne it is the computer for the 
the naga control system for 
Iballeve Mga Tunnel at Tullahoma. 
P oa the text makes this point 
la east does not give the same 

ng impression. 
H. M. Martinez 
U.S. Naval Postgraduate School 
Monterey, California 
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> Amplifies strain-gauge and thermocouple / signals Lee 
and rejects commen- mode noise\or hum pickup. tal Ghday: 


» Amplifies even low-level pulse signals. 
> Minimizes drift,by chopper stabilization. 
» Eliminates troublesome floating grounds. 


Noise: 6uv/rms referred to input 

a — * the 3 db Pom on . 
, erential input impedance: J ohms 

Check These Gain: Variable in steps from 100 to 2000 
Specifications Static common-mode rejection: > 105 lie 
Linearity: 15% ; m4 
Nominal output voltage: +20 volts ‘ aS 
Gain accuracy: 0.1% 


Write for engineering data sheet giving further details 
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knocks out your instrument line corrosion problems 
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METAL TUBE 
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PLASTIC SHEATH 






DEKORON single-line tubing. Samuel 
Moore & Co. will coat your copper, 
aluminum or steel tubing by the 
Dekoron extrusion process, or will 
supply coated tubing. Straight lengths : 
PLASTIC SHEATH to 20 ft., coils to 1000 ft. 


“~ ~~ DEKORON IMPERVAPAK is a multiple tube 
Ss _" harness of plastic or metal tubes encased 
. ‘ in tight plastic sheath. Multiple tube 


ty construction cuts down installation costs. 
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METAL OR 
PLASTIC TUBES 

Corrosion endangers the life line of your plant— 
your instrument tubing. That’s why you should investi- 
gate Dekoron instrument tubing, the tubing that’s 
impervious to moisture, salt air, corrosive atmospheres, 
and chemicals. j 


That means Dekoron eliminates replacement costs 
and maintenance. Other advantages are low initial cost 
. . . less plant down time .. . easy installation with 
standard fittings and plastic tape. 


In replacement savings alone—not including lower 
maintena and installation costs— Dekoron Instru- 


ment Tubi ays for itself over and over again. 
AA-766 


Send for free copy of Bulletin L-6506 
*3 Ways to Whip Corrosion and High 
Tubing Installation Costsin Y our Plant.” 


@- 








SAMUEL MOORE & COMPANY 
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IGY—Man’s Greatest Exploration 


{ Since man first lived on earth he has been curious about his surroundings. This thirst for knowledge 
has taken him across the seas and continents, under the oceans and into the air. Now man stands at 
the threshold of a new exploration—space. July 1 marked the beginning of the most comprehensive 
exploration project in man’s history, the International Geophysical Year—IGY. While the more 
dramatic and novel aspects of IGY are concerned with space, its investigations will probe from the 
depths of the oceans to the fringe of space. For 18 months, more than 5,000 scientists and engineers 
from 56 nations will spend more than $250 million to explore the entire earth and its surrounding 
space. They will measure air glow, aurora, cosmic rays, weather, climate, magnetism, gravity, glaciers, 
ocean currents, tides, earthquakes, geography, and related phenomena solar activity. 


§ The success of this fabulous project depends almost entirely on instruments. They will measure, trans- 
mit, control, compute, evaluate data, and feedback information thru a worldwide network when con- 
ditions are favorable for measurement at the nearly 2,000 IGY land stations and vessels located 
around the globe. Created by man as extensions of his perception, they make it possible for him to 
measure and detect occurrences and conditions that are impossible to know otherwise. Almost every 
variety of instrumentation will be used—ranging from the new 3.2 ounce, 48-channel satellite tele- 
metry encoder-modulator—to a 3,400 feet cable antenna for picking up radio noises, 


{ The most dramatic project of the U. S. National Committee of IGY is the earth satellite—Project 
Vanguard. The tiny 20 inch-2114 lb. “moon” will be carried by a three-stage rocket to an expected 
altitude of 300 miles and hurled through outerspace at 18,000 mph in an elliptical orbit around the 
earth. The 11 pounds of instruments in the satellite will measure, store, code and transmit data to 
earth for recording and tracking. It is estimated that one day of satellite data will be equivalent to 11 
years of rocket research. Requirements for getting this 20 inch “moon” into space have spurred engi- 
neers and designers to new highs in equipment design—such as miniaturization, reliability, accuracy, 
and high temperature-inertia environment. The magnetic memory core, Minitrack system, orbit 
tracking computer center, and cathode tube output recorder are typical of the new equipment for 
Project Vanguard. 


{ IGY projects involve a tremendous expenditure of time, effort and money. But like any research proj- 
ect, IGY will probably pay for itself many times over. The benefits of better information for weather 
forecasting and control alone can repay in monetary terms. Yet, if every investigation failed in the 
immediate monetary sense, IGY contributions to international cooperation in fundamental research 
would make it worth while. After all, how does an expense of $250 million compare to the horrors 
of a world atomic war? 


{ The instrument and automatic control profession can be proud that it is making a prime contribu- 


tion to the most significant adventure in the history of mankind. 


hs we) (e, 


Editor 

















(A) CHEMICAL PLANT, SERVICE PIPING AND EQUIPMENT AREA 
(8) CHEMICAL PLANT, BLANKET PROCESSING CELL 

(C) CHEMICAL PLANT, CORE PROCESSING CELL 

(P) CHEMICAL PLANT, CONTROL PANEL 

(R) REACTOR CELL 

(T) CHEMICAL PLANT, TRANSDUCER RACK 
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Most people think of nuclear instrumentation in terms or radiation meas 
urement, period trip systems and scram circuits. However, the homoge: 
neous nuclear reactor requires a complex chemical plant of very special de: 
sign to purify its fuel stream. Here, all the usual plant variables must be 
measured and controlled, but under extreme conditions of radiation, pres 
This is the story of the instruments and the in- 
strumentation philosophy developed at Oak Ridge for the first such 
chemical plant ever built — a story of unusual importance because it 
indicates the control technique which can be used on the many 
nuclear chemical plants that doubtless will be built in the future. 


sure and temperature. 








RADIOACTIVELY “hot” chemical processes, with their 
stringent requirements for remote and almost inaccessible 
instrumentation, have not yet reached the stage in which 
instrument loops and components can be routinely selected 
and applied. The process described makes further demands 
on the instruments in its 2,000 psi pressure, 300°C tempera- 
ture, and high corrosion rate. Since like processes will 
probably be employed more and more frequently in the 
years to come as industrial power reactors come into use, 
we attempt here to evolve some design features which may 
be used in subsequent plants. 

Although this article sets forth, in detail, both the process 
and its instrumentation, we claim no set solution to the 
problems raised. Rather, we hope to spotlight possible new 
instrumentation requirements. 


DESCRIPTION OF PROCESS AND PLANT 


The Homogeneous Reactor 

The Oak Ridge National Laboratory Homogeneous Re- 
actor is a two-region circulating-fuel type, consisting of a 
core and a blanket system. The core contains a solution 
of uranium salt (uranyl sulfate) in heavy water D,O). 
The D,O is used as neutron moderator and coolant, and also 
functions as a fuel carrier. The blanket system may ulti- 
mately be run with a thorium oxide slurry in D,O, in order 
to demonstrate the conversion of thorium-232 to fissionable 
uranium-233. 

Reduced to its essentials, the reactor produces heat by 
nuclear fission in the core vessel. Leaving this vessel at a 
temperature of 300°C, the fuel passes to heat exchangers, 
there Producing steam in a secondary cycle. From these 
exchangers, via a circulating pump, the fuel re-enters the 
core vessel at a temperature of about 256°C. An over- 
Pressure of 750 psi is provided in a steam pressurizer to 
Prevent boiling of the 300°C solution (1250 psi vapor pres- 
sure) and also to reduce the gas volume in the core 
Vessel, 
ee, 


. 
Renee on @ presentation at the ISA National Conference on Nuclear 
nstrumentation, Atlanta, Georgia, April 10-12, 1957. 
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Development Engineers, Instrument Department 
Oak Ridge National Laboratory 
Union Carbide Nuclear Company 
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Purpose of the Chemical Plant 


For good efficiency caused by high fuel burnup, the 
“poisons” must be removed from the reactor fuel solution. 
The chemical plant is designed to demonstrate the 
feasibility of continuously removing these corrosion prod- 
ucts (iron, chromium and zirconium oxides) and fission 
products (about 56% of which are rare earths having a re- 
trograde, or inverse, solubility). Eight reactor system vol- 
ume equivalents per day are processed. This is done by 
taking a 0.75 gpm drawoff from the reactor fuel solution 
upstream of the heat exchangers. Centrifugation by means 
of a hydraulic cyclone (hydroclone) is used for primary 
clean-up. To evaluate a tendency of solids to deposit on hot 
surfaces, a heater is provided in the drawoff line from 
the reactor and serves as a possible secondary means of 
purification. Fuel depletion in the reactor is counteracted 
by the addition of fresh fuel solution makeup (through the 
chemical plant fuel addition line )as required. 


Chemical Plant Layout 


The processing equipment (Figure 1) is installed in an 
operating cell measuring 12ft by 21-ft by 24-ft deep, shielded 
from personnel areas with 4-ft thick walls of barytes con- 
crete. Penetrations of service lines, electrical leads, etc., 
through the cell walls are lead-filled sleeves, through which 
pipes and conduit pass offset in dogleg fashion to prevent 
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Figure 3. Flow diagram of 
chemical plant which daily 
processes fluids equal to eight 
reactor volumes. 
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direct radiation beam penetrations. The cell can best be 
described as an underground tank in which the operating 
equipment is installed. This tank has a %-in thick steel 
liner, closed by welding a steel membrane across the top. 
Once the plant is completed and placed in operation, the 
membrane has to be cut for any servicing of in-cell equip- 
ment and resealed before operation can be resumed. Main- 
tenance must be done with the tank flooded for radiation 
shielding, and using remote tools. 

A noteworthy feature (Figure 2) is the relative size of 
the process control valves versus the process vessels, the 
latter in many cases no larger than the valves. Tubing 
coiled and welded around the process pipe and carrying 
freon at —-40°F produces plugs of frozen process liquids in 
the pipe. While it is not possible to freeze flowing media, 
such “freeze plugs” are used instead of valves to block lines 
with no flow, and also to directly back up valves as positive 
gas seals. 


Process Outline 


For start-up, the underflow pot is filled with a charge of 
fresh fuel solution. Feed from the reactor is then admitted. 
This stream (Figure 3), passes through the heater and a 
screen filter into the hydroclone, which, while returning 
all liquid through its overflow, collects the solids in the 
underflow “pot” below it. The overflow is returned to the 
reactor through a canned rotor pump. Periodically, the 





installation. 
process 


Shielded primary-element 
transducers permits all 
fluid connections to terminate inside the operating 
cell. 


Figure 4. 
Use of electrical 
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chemical plant is isolated from the reactor and the under. 
flow pot contents are cooled from 300°C to room tempera 
ture, redissolving the rare earths and lowering the system 
pressure from 2000 psi to atmospheric pressure. 

Once a sample has been drawn, the charge is dropped 
into the dissolver. There, the D,O is boiled off and passe 
through entrainment separator, superheater, recombiner, 
and condenser to the D,O receiver for further use, Nett, 
the D,O system upstream of the dissolver is sealed of 








against what now becomes a light water process. Th | 


material remaining in the dissolver is dissolved in sulfuric 
acid and transferred to the decay tank, there to decay 
radioactively for a period of three months. From there, 
via a transfer tank, the solution is finally pressurized into 
a carrier located outside the operating cell. 


Points of Measurement 


Points of measurement shown in Figure 3 are for the 
following variables: temperature, flow, pressure, differen 
tial pressure, level, density and radioactivity. Over 
temperature points are measured using thermocouples only. 
They are used to check process temperatures, pressures and 
vapor-handling equipment efficiency. The only proportional 
temperature control is by the couple located in the under 
flow pot. Each temperature point has two installed couples, 
the “live” and a spare, so that continuity of reading is 
insured. 

Flow measurement is taken in the boil-off vapor lines 
(Figure 3) of the dissolver, decay tanks and transfer tank. 
No control functions are involved. 

Pressure measurements are taken (Figure 3) of the cell 
atmosphere (which is kept at 7.5 psia), the feed line from 
the reactor, the dissolver, the transfer tank, the boilof 
vapor lines and at the samplers. The only control is 2 
the pressure-interlock circuits for protection of equipment 

Differential pressure measurement is used across the 
hydroclone only (Figure 3). The differential pressure cell 
controls the speed of a motor-generator set, which varie 
the frequency of the pump power-supply and therewith the 
pump output head. Thus, use of a throttling valve ® 
avoided in a corrosive, high-pressure and high-temperature 
service. 

Level is measured continuously in the D,0 receiver 
(Figure 3), the dissolver and the decay tanks and, as a spot 
measurement, in the cell sump. No control functions # 
attached to any of these measurements. 

Specific gravity is measured in the decay tanks (Figure 
3) and is used only as a correction factor for the lev 
measurements. 

Radioactivity is monitored in the operating cell, as well 
as in the personnel area and on service lines penetrating 
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walls between operating and personnel areas. Control 
“pes interlocks and alarms is maintained by these in- 


» el control valves’ are “on-off action,” bellows- 
ted and bellows-sealed. With the exception of auto- 

matic interlock action, valve actuation is strictly by means 

of panel-mounted push buttons. 

Service fluids, ie., steam, air and water, outside the 


operating cell, are instrumented in standard fashion for 
fow, temperature and pressure. 


INSTRUMENTATION DESIGN 


process Conditions Affecting Instrument Selection 


Measurement and control of process variables in the 
Homogeneous Reactor Test-Chemical Plant (HRT-CP) dif- 
fer from the instrumentation of normal processes in the 
following conditions: (a) the intense gamma radiation of 
up to 300 roentgens per second, (b) the required waterproof 
construction for under-water maintenance of the plant, (c) 
the extremely limited accessibility for servicing of the 
instruments, (d) the requirement for maximum possible 
jsolation of operating personnel from the process, (e) re- 
quired resistance to an acidic wash solution which may be 
used for decontamination of cell and equipment, and (f) the 
necessity of maintaining an absolutely leakproof process 
system with all-welded instrument components. In addi- 
tion, the operating temperature of 300°C, pressures of 2000 
psi (with a 4000-psi over-range requirement), and a cor- 
rosion rate in excess of 2 mils per year in stainless steel, 
tend to inhibit the application of widely-used industrial 
instrumentation. Type 347 (ASTM) stainless steel of a 
specific grade, subject to very exacting tests and with rigid 
welding standards, is specified as a project requirement for 
in-cell service. 


Design Philosophy 


Basic principles of the instrumentation philosophy are: 
minimum in-cell maintenance, and maximum operator pro- 
tection. 

(a) The instruments were selected to obtain the greatest 
reliability and accuracy under operating conditions. 
They are, in the main, proved industrial types that 
are adaptable to the process requirements. 

Design is based mainly on the use of electric trans- 
mitting elements for in-cell service; by avoiding a 
pneumatic element located inside the cell, a poten- 
tial source of maintenance trouble is eliminated. 
In-cell mounting of these elements (Figure 4) per- 
mits termination of the process taps inside the 
operating cell. Wiring from the elements passes 
through hermetic seals at the cell wall. 

(ec) Radiation sub-shielding is employed for elements 
in which the use of organic, radiation-sensitive bond- 
ing materials can not be avoided. 

(d) Leakproof elements are provided by all-welded con- 
struction. 

(e) Conversion of the primary electrical signals to a 
Standard 3-15 psig air signals allows wide adapt- 
ability of the control network through use of stand- 
ard components. It also allows miniaturization 
and graphic representation at the control board 
(Figure 5). This best enables the operator to 
control remotely an almost inaccessible and physical- 
ly invisible process. 

(f) The important contacts in the large number of con- 
trol circuits and interlocks are brought to jumper, or 
Patch, panels on the control board. Here, other 
than normal operating circuits can be connected by 
the operator for start-up, experiments or main- 
tenance. Patch cords are in full view of the opera- 
tor to obviate the risk of hidden and possibly forgot- 
ten jumpers, which might endanger safe operation of 
the plant. 


(b 


— 


1 * . a 
algal numbers refer to similarly numbered references at end of this 
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Figure 5. Graphic panel is used to control plant. 
Conversion of primary electrical signals to 3-15 psi 
air permits use of miniature pneumatic receivers. 
Important circuits are brought to patch panels (lower 
left and right). 


(gz) Cascaded interlocks often are used to eliminate 
possible operator-induced hazards. 


(h) Safety shut-off valves are provided on the personnel 
side of the operating cell walls to seal off all lines 
which penetrate the walls. Assuming that failure 
of an electrical system is more likely than that of a 
pneumatic system which is backed up by a stand- 
by gas pressure, the solenoid actuators are arranged 
to fail so as to put pressure on the valve operators. 


INSTRUMENT COMPONENTS 


Temperature Measurement 


Instrument practice for temperature measurements in 
radiochemical processing plants has long involved the use 
of thermocouples. Experience shows a number of factors 
dictating thermocouple materials and use. 


(a) The use of %-in OD stainless-steel sheathed ther- 
mocouple wire provides the physical protection re- 
quired by close equipment spacing. Also, it allows 
an installation almost without the use of wells. 
The %-in OD size permits standard tube fittings 
to be used as water-tight seals to junction boxes. 





CHROMEL~-ALUMEL THERMOCOUPLE WIRE 
(FIBER-GLASS COVERED), SHEATHED WITH 


HELIARC WELD WITH Yg-in. OD TYPE-304 STAINLESS STEEL 
WIRE IN WELD +s 
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Figure 6. Special thermocouple designs and fabri- 
cating techniques were developed for the application 
of sheathed couple wires. 
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couples placed at each of the process “freeze pl 
scanned for a period of ten seconds every four Minutes 
the Freeze-Plug Automatic Thermocouple Scanner, Up 
24 thermocouples are read by a non-slidewire type 
to-pneumatic converter. The 3-15 psig converter 
actuates a pressure switch and relay circuit for the 
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and indication of freeze-plug temperatures. On co *{ 
from the graphic symbol on the control board, the Fs 
controls the flow of freon through solenoid valyeg in = 
cordance with the freeze-plug temperature. This ont 
control of freon to about 20 freeze plugs allows a minima) | 
capacity refrigeration system, and provides colored-light ip. j M 
dication of the temperature of each plug at the pane], 
= 
Flow Measurement 
A turbine-type flowmeter was chosen to measure the rate | 
of steam flow produced in evaporating dissolver or q 
tank charges. Under the operating conditions of 19 lbp? 
per hour steam flow at 14.7 psia and 290°F, a turbine-type ticular 
meter is usually not recommended. However, the electrical strumé 
signal output and possibility of stainless-steel fabrication, the HE 
combined with its low operating pressure-drop, were judged 
Figure 7. This instrument scans “freeze-plug” ther- e outweigh its disadvantages. Experience With these al 
mocouples for 10 seconds every 4 minutes, and con- turbine meters shows that their chief limitation is inag The 
verts temperatures to 3-15 psi air signals which con- quate bearing design. As received from the maker, thes the hy 
trol freeze plug temperatures and provide signal-light meters had a rangeability of only 2 or 3, and did not fume § ment! 
indications| tion correctly at either high or low flows. Redesign of the differe 
bearings and the testing of a number of different bearing induct 
materials is now underway. Flow information is read oy quiren 
by a turbine flowmeter counter. shown 
(b) Galvanic action between the thermocouple materials ae 
and stainless steel often results in corrosion and 
ultimate failure of thermocouples sheathed in stain- Pressure Measurement i Level 
less steel. This effect is lessened by using chromel- é 
alumel thermocouples. The overrange requirements of the HRT-CP require the Heavy 
use of pressure measuring instruments which can with have t 
(c) Thermocouple junction fabrication, as developed at stand three of four times operating pressure without . 
Oak Ridge National Laboratory, is shown in Figure rupture, and twice operating pressure without permanent of ligt 
6. The fiberglass must be carefully cleaned from damage. This factor, and the desirability of electric tran freedo 
around the weld area if a sound junction weld is to mission for in-cell use, high accuracy, and all-welded, 3 | _ piping 
be made. Heating the end of the sheathed wire to SS construction, recommends strain-gage elements. Only signal 
fuse the glass insulation, and then removing the one other type of primary element is used for static i. 
fused glass fragments with the tool shown, was pressure measurement; i.e., a differential-pressure cell of § therm 
found to produce satisfactory cleanliness. The junc- the inductance type, with one side evacuated. This is used heater 
tion is made by swaging the sheath and adding filler in the sampler (Figure 8). Electrically, the pressure ee stain! 
metal to form a welded closure of the tube. An ments are of the Wheatstone-bridge type, which requires space 
inert-gas shielded, arc-welding technique is essen- somewhat more elaborate measuring apparatus than other In op 
tial. primary elements. For use with the pressure elements, the p1 
1000-cps, a-c Wheatstone-bridge instruments are provided from | 
The temperature indicating and recording instruments The choice of an a-c signal frequency other than 60 cps is be gré 
used in the HRT-CP are conventional, with the exception based on experience. It has been found that line-frequency sult ¢ 
of a thermocouple scanner’, shown in Figure 7. Thermo- measurement signals should be avoided in general, and par 
PRESSURE CONNECTION | 
Pa | 
| MAGNETIC PISTON 
oe ee eer Figure 8 For static pressure i 
pe nhs = measuremen, this electrical 
SS inductance-type_ differential- 3 
| AT pressure transmiter is used, i 
eo with one side evacuated. | 
| evectric \ 
LEAD PORT 
MOTION SENSING COIL 
RANGE SPRING DIAPHRAGM 
ne ee 
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Figure 9. Heavy water level 


is measureed by this special thermal level-probe. 


Emf of 


the “dry” equally-spaced thermocouples will be greater than that of the “wet” submerged cou- 
ples, due to difference in heat transfer between probe-to-vapor and probe-to-liquid surfaces. 


ticularly where power lines must be installed close to in- 
strument lines (as through the sleeves in the cell walls of 


the HRT-CP). 


Differential Pressure Measurement 


The high differential-pressure (50 psi) developed across 
the hydroclone, and the overrange static-pressure measure- 
ment requirements discussed, limit the applicability of most 
diferential-pressure instruments for this measurement. An 
inductance-type differential-pressure cell meeting these re- 
quirements was especially fabricated. It is similar to that 
shown in cross section in Figure 8. Its variable-inductance 
signal is measured by a 1000-cps instrument like that used 
with the pressure elements. 


Level and Specific Gravity Measurement 


Heavy Water Inventory. Two types of instrumentation 
have been provided for the D,O storage vessel: 


1, Astrain-gage load-cell is used to determine the weight 
of liquid in the D,O tank. Flexible metal couplings insure 
freedom from thermal or other stresses in connecting 
piping. Receiving instruments operate from a 1000-cps 
signal. 

2. The second level element for the D,O vessel is a 
thermal level probe*. This probe, (Figure 9) consists of a 
heater surrounded by thermocouple junctions imbedded in a 
stainless-steel housing. The thermocouple junctions are 
spaced in equal increments along the length of the probe. 
In operation, the thermocouples in the immersed portion of 
the probe will produce a small electrical output. The output 
from the thermocouples in the dry portion of the probe will 
be greater than the emf of those submerged. This is a re- 
sult of the differences in heat transfer coefficients of the 


probe-to-liquid and probe-to-vapor surfaces. This probe has 


these advantages over other level devices: 


(a) no moving parts 

(b) unaffected by pressure 

(c) elimination of organic materials which deteriorate 
under irradiation 

(d) electrical signal 

(e) only 347 stainless steel in contact with the process 


Another type of thermal-level probe’ detects 
liquid in the cell sump. When any liquid comes into con- 
tract with this single-point probe (Figure 10), heat is 
absorbed by the liquid and the temperature of the thermo- 
couples inside the probe decreases. High level (low tem- 
perature) indication and alarm is provided by a contact 
meter. 


Cell Sump. 


Dissolving and Decay Tanks. Liquid-head measurement by 
purged dip-tubes, the standard method in radiochemical 
processing plants, is used in the HRT-CP to measure liquid 
level or specific gravity in the dissolving and decay tanks. 
A purge rate of 0.01 scfh is used to prevent overloading of 
the off-gas facilities, always a problem. However, since a 
direct, open connection between the process and personnel 
areas is a hazard, safety shut-off valves and a back-pressure 
arrangement are provided to protect the operators. Stand- 
ard pneumatic differential-pressure transmitters are used 
with all dip-tubes. 


CONTROL BOARD 


The operating control board, Figure 5, includes one 10- 





Figure 10. The single-point 
thermal level-probe measures 
liquid level in the cell sump. 
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variable recorders, indicators, and valve or freeze-plug ac- 
tuating switches are shown in their proper schematic loca- 


tion. At either side of the graphic panel is a two-foot 
section of panel for instruments related to the entire 
process. 


Economy of time and money is achieved at Oak Ridge 
National Laboratory by the use of standardized panel 
modules. 

The HRT-CP control board and the transducer rack, to be 
described later, are assembled from 2-ft-square, by 6%-ft- 
high, angle-iron frames to which the light-green panels are 
bolted. Depending on the location and size of the instru- 
ments to be mounted, any assortment of the 64-in., 13-in., 
191%4-in., 26-in., or 78-in. stock panels can be mounted to use 
the available 78-in. panel height. 

Open wiring, with color-coded thermoplastic insulation, 
and color-coded polyethylene tubing are used behind the 
board. The use of nylon U-Clamps achieves a neat appear- 
ance of the wiring and tubing runs. Quick connects are 
used instead of valves at the air headers. All electrical 
terminals are enclosed. 


PATCH PANELS 
Safety-interlock patch panels (Figure 11) permit lock- 
ing out and/or changing the electrical interlock circuits. 
These patch panels show graphic representations of the cir- 
cuits, with lights indicating the continuity of each. The 
insertion of a patch cord or lock-out plug in any patch 
receptacle allows the following to be accomplished: 
(a) locking out an interlock contact to de-energize any 
circuit 
(b) jumpering interlock contacts to energize any circuit 
(c) interconnecting so that any interlock contact can 
actuate several circuits 


TRANSDUCERS AND TRANSDUCER RACK 

To convert the electrical primary element and thermo- 
couple signals to a pneumatic signal for control, panel in- 
dication, and interlock functions, two types of instruments 
are used. Electrical primary signals are transduced to 3-15 
psi pneumatic signals by a 1000-cps bridge-type indicator 
with mechanically-linked pneumatic relay. A non-slidewire 
type emf-to-pneumatic transducer is used to convert d-c 
thermocouple voltages. 

The transducer rack, located beneath the control room, 
houses these primary-element transducers, and includes 
mounting facilities for the solenoid valves and electric con- 
trol relays. Also mounted in this rack are the thermocouple 
scanner, the vapor system flowmeter counters, pneumatical- 
ly-operated variable auto-transformers, and the process 
radiation-monitoring instruments. 


RADIATION MEASUREMENT 
Three types of radiation measuring instruments are used: 
1. A Mobile Air Monitor’, which can be wheeled to a 
suspected source of air contamination and continuously 
samples the surrounding air for traces of radioactivity. A 
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Figure 11. Patch 
available to Operators 
control board (Figure § 
permit special interlock 
circuit connections for 
startup, experiments an 
maintenance, 


three-decade logarithm 
count-rate-meter and regonj. 
er provide a  continuoy 
record of atmospheric ragip 
activity. 

2. A Remote Monitroy 
provides a means of deteg. 
ing a radiation field in th 
vicinity of any of its ig 
chambers. These chamber 
which include an electy 
meter amplifier, are pg. 
manently mounted in th 
various personnel areas, 

3. The multi-channel monitors are not relied upon ty 
provide health physics radiation monitoring, as are th 
Mobile Air Monitor and the Remote Monitron, but ar 
employed to detect radiation emanating from specific por 
tions of the process. Ten remote ion chambers are locate 
near various process equipment. The chambers include, 
single-tube electrometer and a calibrating source. By 
means of a solenoid-actuated shutter, each remote head ca 
be calibrated in place. 

All of the radiation instruments activate alarm annuncis 
tors. In addition, the multi-channel process monitors acty 
ate interlock circuits to prevent area contamination in th 
event of a process failure. 


SUMMARY 
This report points out areas both of inadequacy and of 
sufficiency in the instrumentation available today for th 
process described. 
Specifically, further study is indicated for the following: 
(a) Improvement in the design of flow meters for lov 
steam flow applications is needed. 
Bonding materials capable of withstanding intense 
radiation will eliminate the need for sub-shielding 
strain gage transducers. 
(c) The hazards of wall penetrations into the process 
demands development of low differential-pressure ee 
ments with electrical transmission. 


(b) 


These satisfactory instruments compatible with the é& 
sign philosophy have been developed or procured: 

(a) high differential pressure electrical elements 

(b) thermal level probe for on-off level measurement 

(c) chromel-alumel sheathed thermocouples 


(d) low cost temperature scanning system adaptable 0 | 


control 
(e) radiation monitoring equipment 
Further study and development of instruments for this 
and similar processes is being continued at Oak Ridge 
tional Laboratory. 
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‘ Infrared Analyzers 


to in-plant use. 


THE NON-DISPERSIVE infrared analyzer was the first 
type capable of highly-selective and specific in-plant analyses 
with excellent accuracy and sensitivity. It differed from 
previous analyzers in its high degree of selectivity, which 
permitted general application to complex streams, making 
possible continuous analytical control of multicomponent 
process streams. 


Today, the infrared analyzer is firmly established as a 
standard, in-plant, process-control instrument. It is rou- 
tinely ordered and installed, even though this routine is 
rather special; it has proved to be reliable and relatively 
trouble-free; excellent analyzers are commercially available 
at reasonable prices. 


During the first few years of process infrared analyzer 
use, Many difficulties were experienced. Reliable instru- 
mentation required years of evolutionary development. Re- 
quirements for proper application were poorly understood, 
and a technique of application had to be developed. 


In solving these difficulties, we at Monsanto developed a 
pattern that may help to guide progress in development of 
future analyzers. We proved that any process analyzer 
must have stability and long-term precision far exceeding 
that of comparable laboratory instruments. The impor- 
tance of component development to provide trouble-free op- 
eration was proved. The sample system was recognized as 
4 major element in the complete installation, because the 
most minute trace of dust or spray in the sample cell com- 
pletely destroys accuracy. We found necessary an entirely 
hew type of maintenance, requiring skilled men in special- 
ed groups for success. All these factors we ultimately 
Tecognized, and found that the development and introduc- 
tion of the in-plant infrared analyzer required new tech- 
niques of instrument application. 





tional 





Two Basic Types of IR Analyzers 


Development of the process infrared analyzer was origi- 
nally centered entirely on the non-dispersive type. Only 
—v has the dispersive analyzer received attention as 

process instrument. 


——e 


“Based on a : . . 

Presentation at the Ninth A | Sym ium Pr Fluid 
A e Nin nnual Symposium on Process Flu 
nalyzers, New Jersey ISA Section, Newark, April 2, 1957. 
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for In-Plant Process Control' 


Only a few years ago, the infrared analyzer was strictly a laboratory 
tool. During its transition from laboratory to plant, many difficulties 
were met and overcome. Today, the infrared analyzer is widely used 
for in-plant process control. In this article are described the basic 
types of IR analyzers, their operating principles, and the experience 
of one of the largest chemical companies in adapting IR analyzers 


This story will bring you up to date on the role 


these important new instruments are playing in modern industry. 


by Robert Wall 
(ISA Member) 

Senior Group Leader in Applied Physics 
Research Department 
Monsanto Chemical Company 
Texas City, Texas 


NON-DISPERSIVE IR ANALYZERS 


The non-dispersive infrared analyzer basically is a col- 
orimeter in the infrared region using infrared-absorbing 
compounds as filters. There are two non-dispersive types, 
the so-called negative and positive instruments. They differ 
in the type of detector used. 


The negative type uses a detector which senses the total 
radiation incident upon it and measures the relatively 
small quantity of energy absorbed by the sample component 
being analyzed as a quantitative measure of the component. 
The positive type analyzer uses a detector selectively sensi- 
tive only to the radiation which the desired sample com- 
ponent absorbs, and also measures the concentration of 
component in the sample as energy subtracted by that com- 
ponent. However, the energy used for measurement is ap- 
preciable compared to the total absorbed. 


Negative Type 


The negative, or total-radiation detecting, non-dispersive 
type instrument commonly uses a differential thermopile or 
a bolometer as the sensing element and has the general 
form shown in Figure 1. I briefly describe operation using 
carbon dioxide as an example of the gas analyzed for. If 
cell A is filled with CO,, this will absorb all of the infrared 
radiation that CO, can absorb. Carbon dioxide flowing 
through the sample cell will absorb the so-called CO, en- 
ergy, but causes no change in the energy received by de- 
tection element 1, since the CO, in cell A has already ab- 
sorbed all of this energy. However, CO, in the sample cell 
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Figure 1. The negative-type, non-dispersive IR an- 
alyzer. 


Figure 2. One form of the positive-type, non-disper- 
sive IR analyzer. 
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will absorb energy from the path to element 2 and 
decrease in energy received by element 2. The Output of 4 
differential thermopile will increase in Proportion on 
energy absorbed by CO, in the sample, and thus the De 
age of CO,. If CO is present, it is placed in celj C to 
sorb all of the energy CO is capable of absorbing, The 
presence of CO in the sample thus will result in no 
in either path and no effect upon the detector. If 
should be a residual interference by CO in the sample, » 
appropriate amount of CO is placed in cell B to cance! ap 
interference signal. / 
This simple example illustrates the operation of the jp. 
strument; however, it is much idealized. In the Teal cage 
all infrared absorbers have both strong and weak 
tion bands, and the absorption of the weak bands i8 not 


nearly complete at their particular wave lengths, Inter. | 


ferences are more the rule than exception, and instrument 
sensitization is far more of an art than a science, Prag. 
tical experience is invaluable. 

In the negative-type analyzer, the percent of analyzed 
component present is determined by measuring the differ. 
ence in received energy between the two detection 
ments. The actual measurement is basically the quantits. 
tive measure of a small difference between two very 
quantities, much like trying to measure 0.02°C full-scale dit 
ference between two elements at 5°C; the problems of Mak: 
ing such measurements with precision are obvious, Thy 
difference is proportional to the energy received from th 
source. Thus the sensitivity is proportional to the energy 
supplied to the source. Our experience with a negati, 
analyzer which used a bolometer detector indicates that, 
1% change in source voltage caused a 3% change in gens. 
tivity. With this type of instrument, interfering cp 
pounds also can absorb equal amounts of energy from beh 
beams and thus decrease available energy without prody 
ing a deflection of the instrument. This will result ing 
decrease in sensitivity analogous to a decrease in sours 
energy. Within these limitations, the negative-type analy 
er is capable of excellent performance, and has the adva 
tage of no moving parts in the analyzer itself and a min: 
mum of electronics. While it appears that positive-type ip 
struments have an advantage for problems requiring & 
treme sensitivity or having very complexed interference, 
for an estimated 75% or more of the applications the nege 
tive type instrument is capable of completely satisfactory 
results. 


Positive-Type: First Form 


There are two general forms of the positive-type, nr 
dispersive IR analyzer. The first general form uses 4 g@ 
microphone or pneumatic detector (Figure 2). nem 
from the source reaches the detector through alterna 
paths, #1 or #2, as determined by the shutter. The detect 
is normally filled with a few percent of the gas analyzed 
for, with the remainder argon. The closely-spaced detector 
membrane and plate comprise a capacitor. An electron 
unit measures the changes in this capacitance as infrared 
energy from the alternate paths reaches the detector, heats 
the gas by absorption of infrared and, by a proportionate 
expansion, causes a deflection of the membrane. To illus 
trate the operation, suppose that cell A and the microphone 
are filled with carbon dioxide. The carbon dioxide in ® 
detector will absorb only energy in those wave lengths 
where carbon dioxide absorbs. Carbon dioxide in the a 
ple will cause no change in energy reaching the detector 
through path 1 but will decrease the energy available® 
the detector in path 2. The membrane deflection will & 
proportional to the energy reaching the detector and the 
to the concentration of carbon dioxide in the sample. 

B is used for eliminating interferences. 

Again it may be seen that the sensitivity is proportion! 
to the energy of the source. The advantage of this positive 
type detector is that only that energy useful to the analyst 
is absorbed and the remaining 99% or so is ignored. 
type analyzer is much less sensitive to thermal d 
ances, and temperature control requirements are less. 
signal-to-noise ratio is also improved. The positivet!? 


ISA Jowné 











types. 
sibilities 
ciple, in 
and tem 
manufac 
detector 
or both 
cilitates 
tector it 


While 
and are 
to have 
sensitiv 
type. 7 
analyze 
sensitizi 
tility, a 
length : 
sorption 
the desi 
ment of 


PROB 


In the 
hecessa: 
installa! 
must be 


Sensitiz 


In pri 
to be m 
Derienc: 
complis 
several 
obtain 
facture) 
Ments { 
casiona 
Dlicatio 
the ins 
who ha 
hot acq: 


July 15 


d Cause 
Dut Of thy 
mn to the 


ion ele 


5 


Baas 


RGGCEFEDLZE ES 


ee 
>. 


2 Se@seese ee 





r has an advantage in sensitivity of at least 10 

the negative type. The detector has proved rugged 
service despite its apparent fragility. The filling of the 
r is, however, quite obviously a meticulous opera- 
Most commonly, the detector membrane is aluminum, 
has limitations for corrosive materials. One manu- 


geturer, however, uses a tantalum membrane. 
’ 


positive TPC Second Form 
4 second general form of the positive-type non-dispersive 
analyzer is shown in Figure 3. The essential dif- 
rence is in the addition of an optical shutter in path 1 
which is driven to maintain an optical null between the 
wo alternate paths. The advantage is that the measure- 
pent is changed from the determination of an absolute 
itative measurement of energy absorption to a ratio 
jtermination. This makes the analysis much more inde- 
dent of source variations and permits a higher degree 


of interference compensation. 


Other Positive-Type Analyzers 

A third advanced form of optical-null instrument has 
the shutter in a third path. Thus, the optical null is ob- 
tsined without changing the total energy through the two 
major paths. Somewhat better interference compensation 
ig cdaimed. In a fourth form of optical-null analyzer, a 
separate source is used for each path, and the optical null 
is obtained by varying the voltage applied to one source. 
One of the first of the American positive-type analyzers uses 
aseparate detector in each beam, operated in a manner 
poviding a ratio measurement and, therefore, obtaining 
independence of source energy equivalent to the optical-null 
types. In addition, the dual detectors have interesting pos- 
sibilities for direct-ratio measurement; using this prin- 
dple, instrument readings independent of sample pressure 
and temperature can be obtained. Very recently, another 
manufacturer announced a somewhat different form of dual- 
detector analyzer. Additional cells can be added to either 
or both optical paths of the positive analyzer, which fa- 
dilitates satisfactory analyses in some cases. The dual de- 
tector instruments also are very versatile. 


DISPERSIVE IR ANALYZERS 


While dispersive process analyzers have been developed 
and are commercially available, as yet they do not seem 
to have been much applied to process problems. Their 
sensitivity appears to be less than that of the non-dispersive 
type. They have advantages in that they can be used to 
amalyze for compounds not sufficiently stable to permit 
sensitizing a non-dispersive analyzer, and in greater versa- 
tility, as the analysis can be changed by a simple wave- 
length adjustment. For the analysis, they require an ab- 
sorption band, or ratio of two bands, uniquely indicative of 
the desired component. The optical diagram of an instru- 
ment of this type is shown in Figure 4. 


PROBLEMS OF APPLICATION AND MAINTENANCE 


In the use of in-plant infrared analyzers there are many 
necessary conditions regarding the proposed analysis, the 
installation of the instrument, and its maintenance, which 
Must be met. 


Sensitization 


In practice, we have found infrared analyzer sensitization 
to be more of an art than a science; it requires much ex- 
Perience before it can easily be done. An expert can ac- 
a in a few days sensitizations that would require 
Yeral weeks for the amateur. The best procedure is to 
obtain the instrument already sensitized from the manu- 
urer, who has far more experience in sensitizing instru- 
om oy any individual user possibly can obtain. Oc- 
slieatio “ resensitization of an instrument to another ap- 
the ae 8 required; often this is best done by returning 
Tument to the manufacturer even by those users 

ot have acquired skill in the art. For those who have 
aquired this skill, the learning does not seem justified. 
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Figure 3. A second form of the positive-type, non- 
dispersive IR analyzer. 


Spectral Absorbance 


An example of complex infrared spectral absorbance be- 
havior, indicative of the difficulties that may be encoun- 
tered in obtaining accurate analyses from an infrared 
analyzer, is shown in Figure 5. Response of a negative- 
type analyzer sensitized to CH, to equal quantities of CH, 
in N,, and CH, in NH,, is dependent on the partial pressure 
of N, or NH,, and is different for each. A good analysis 
can be obtained for this three-component system. As the 
number of interfering components increases, the difficulty 
of obtaining a satisfactory analysis also increases, often 
very rapidly. 


Sample Stability 


The sample components must have indefinite stability in 
whatever combination it is necessary that they be used in 
for filling the analyzer cells. This includes corrosive action 
on the cell itself, as this will result in a change in concen- 
tration. The sample stream itself may contain small quan- 
tities of additional compounds, as for example, moisture, 
which will produce a small amount of corrosion in the sam- 
ple cell. If necessary, this usually can be tolerated with 
somewhat increased maintenance. 


Necessary Conditions 


The analysis must be analytically possible by infrared. 
Obviously, the compound analyzed for must have an infra- 
red absorption spectrum. Instrument sensitivity must be 
adequate for the particular problem, and interference com- 
pensation possible. In this regard, the general statement 
that the non-dispersive infrared process analyzer has zero 
dispersion and infinite resolution may be followed by a 
corollary that it is always possible to obtain interference 
compensation. This has not proved true in practice. As 
an example from our experience: the complete elimination 
of interferences in the anlysis for a few percent propane 
in a preponderately ethylene stream also containing similar 
quantities of ethane, propylene, and C,’s, has not proved 
possible by direct means. 


269 

















OPTICAL PATH 


COLLIMATOR MIRROR 





ANGLE MIRROR 





LIGHT CHOPPER 


Figure 4. Optical dia- 
gram of a dispersive. 
type IR analyzer, 


SOURCE MIRROR 


SOURCE 


SAMPLE CELL 


DETECTOR MIRROR 











The instrument manufacturers are quite competent to 
recommend whether or not a particular analysis is pos- 
sible, and they are now generally conservative in their rec- 
ommendations. There has been a certain degree of over- 
enthusiasm in the past, and on some occasions, difficulty 
has been encountered in obtaining predicted performance. 


Ambient Conditions 


The analyzers are available in class-1, group-D, explo- 
sion housings, so plant installation is relatively simple. Rea- 
sonable freedom from vibration and protection from direct 
sun and rain are required. The best practice is to provide 
a simple shelter for the instrument, which is also of con- 
siderable help and convenience for maintenance personnel. 


Sample Systems 


It is difficult to overemphasize the importance of a good 
sample system to successful infrared analyzer operation. 
The sample must be filtered and conditioned to be optically 
clean; then there will be no deposit or condensation in the 
cell over weeks or months of operation. Whether or not 
water vapor is to be completely removed is determined by 
the effect upon the analysis. Simple pressure and flow con- 
trols are reliable and quite adequate. Solenoid valves used 
for switching samples or for control of zero and range gases 


must be arranged so as to permit of no mixing on yalye 
failure and to assure a true sample at all times. 


Analyzer Maintenance 


Our experience definitely proved that special technicians 
are essential to a successful maintenance program for ip 
frared analyzers. Successful trouble shooting requires q 
high degree of skill and technical understanding, for appar. 
ent trouble in the analyzer is often trouble in the process 
itself. 


PROCESS APPLICATIONS 


The objective of any process plant is the synthesis ofa 
definite product through a system of unit processes with 
intermediate streams having required compositions. The 
infrared analyzer is used to directly measure the composi- 
tion of final or intermediate streams, and this information 
is used in the control of the environmental variables — 
pressure, temperature, flow, etc. The infrared analyzer 
thus permits direct analytical control to a definite compo 
sition, as contrasted to the indirect, but more conventional, 
control of environment. However, there is really no dit 
ference in principle between conventional environmental 
control and analytical process control, for these environ 
mental controls are usually manually readjusted periodical 
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Figure 5. Methane pressure 
broadening, an example of 
infrared spectral absorbance. 
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op information from laboratory analyses. The infrared, 
oy other process analyzer, simply provides analyses much 
gore rapidly, and reduces to a minimum the time delay be- 

analysis and corrective action. The value of the infra- 
red analyzer is in minimizing the deviations in the 

that occur between the time the sample is taken 
god the corrective action is made. For most rapid opera- 
tion, the analyzer may be placed on direct, closed-loop con- 
fol; then the lag is reduced to the few seconds required 
fr the sample to reach the instrument and the instrument 
ip respond. The end result is a combination of improved 
efficiency, improved product purity, more-uniform 
operation permitting faster rates, less by-product forma- 
tion, less corrosion of equipment, etc. 

Yost commonly, an infrared analyzer is used “open-loop”. 
simply records the composition of one or several streams, 
wd this information is used for manual setting of the ap- 
propiate set points. The reason for this is in part eco- 
wnies, if one analyzer can be used on several streams, 
and in part engineering inertia caused by the time taken to 
jevelop a reliable infrared analyzer that justified its use on 
continuous automatic control. Automatic infrared analyzer 
gatrol is growing, however, as costs decrease and reliabili- 
ty increases, and also because of the increasing need for 
more exact control of existing processes and of those more 
complex plants still under development. 


Typical Applications 


It seems appropriate to discuss some specific, typical uses 
ofthe process infrared analyzer. The relatively few recent 
gplications presented in the literature indicate that the 
jondispersive infrared analyzer has been accepted as con- 
yentional process control equipment, and that its use is 
considered routine. I give a few application examples that 
ilustrate various uses now made of process infrared 
analyzers. 

(racking Furnace Effluent. Infrared analysis is used for 
continuously monitoring C,H, in cracking furnace effluent. 
The information is most commonly used for manual set- 
pint adjustment of the conventional control system’. There 
aremany more examples of this particular application than 
are reported. Similar applications include: analysis for 
CH, and CH, for acetylene burner control‘; CO and CO, 
in NH, synthesis gas‘; butane splitter control’; C,H,-C.H, 
ratio in an C,H,Cl plant feed; C,H, in vent gas; i-C,H,, in 
deisobutanizer bottoms; CO in gas streams‘; and HCL-C.H, 
ratio [this with a positive-type instrument which normally 
uses a tantalum microphone (capacitor) membrane]’. Note 
the extreme sensitivity to which the process infrared has 
been developed: 0 to 100 ppm C,H, in C.H,'; 0 to 50 ppm 
00, and 0 to 10 ppm CO,"; and reportedly 0 to 2 ppm C,H, 
in air’, It is not to be expected that these extremely low- 
tange instruments will be as trouble-free as the more usual 
applications. Indicating ruggedness, a low-range instrument 
sensitized to CH, has been used in mobile operation as a 
sasMain leak detector, and sensitized to various compo- 
nents in air pollution surveys”. Also, infrared analyzers 
are being extensively used in mobile oil-field applications. 

This is a brief and incomplete list indicative of the many 
plications possible with the non-dispersive infrared ana- 
lwer. There are now over 1000 instruments in use, with 
about 55% in chemical and petroleum processing”. The 
usual mode of application is as shown in the generalized 
diagram of Figure 6. The change to fully automatic con- 
trol is also shown. 


Justification of Use 


Justification for IR analyzer use involves three factors: 
Process stream savings, laboratory analyses savings, or 
safety. Safety and health are obvious and sufficient justi- 
me Process and analytical savings are economic fac- 

and must be supported by reasonable estimates. While 
‘om a must be considered individually, it is possible to 
ralize. The payout on analytical savings is seldom 
oe it is possible to eliminate very-frequent 
eee de three-shift basis. Predicted analytical sav- 
eceptive; you may be trading fewer and better 
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Process control with infrared analyzer. 
is shown by 
In open-loop control (solid lines) oper- 
ator adjusts control set points from data provided by 
the IR analyzer. 


Figure 6. 
Closed-loop, fully-automatic control 
dashed lines. 


calibration analyses for more numerous routine analyses, 
and trading instrument maintenance time for analyst time. 
Often, the two balance, even for rather frequent analyses. 
Potential increased process efficiency is the greatest justi- 
fication. Consider a 50,000,000 pound-per-year stream worth 
5 cents per pound. If a 1% increase in productivity can be 
effected by an infrared analyzer, savings of $25,000 per year 
will result. These figures are not unusual for modern con- 
tinuous processes. 


Comparison of Analyzers 


While the infrared is the first and, at present, the most 
developed of the process analyzers, other analyzers are 
being improved rapidly. The mass spectrometer is being 
used as a process analyzer, and the gas chromatograph is 
being rapidly developed. It seems probable that the vari- 
ous types of process analyzers will eventually be more com- 
plimentary than competitive. 

A comparison of features of these different analyzers is 
possible. The infrared analyzer provides a continuous 
analysis for one component of a complex stream, and so 
continuous automatic control is possible. The mass spec- 
trometer provides a more complete multicomponent analy- 
sis, although some computation is generally required. Thus, 
in only a minority of cases could a single peak be moni- 
tored for continuous control. The gas chromatograph is a 
batch instrument, so does not permit direct continuous con- 
trol. Thus, the process infrared analyzer seems to have 
definite advantages for continuous automatic process con- 
trol. 

The great future use of process infrared analysis will be 
in direct, closed-loop control as contrasted to secondary 
control by environment (See Figure 6). The infrared 
analyzer will serve as a major analytical sensing element in 
a new philosophy of control, in which the process and the 
controls are considered as an integrated system together 
with data-reduction equipment and computers in a complete 
system control. The major benefit will be closer control of 
the process, both in operation of existing plants and in de- 
velopment of new processes not controllable by existing 
means. 
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This article—written exclusively for the ISA Journal—is, in your editors’ 


opinion, the simplest, handiest and most useful guide to flowmeter selec- 


tion yet written. It covers all four basic flowmeter types, and even guides 


you in estimating cost. The selection chart we printed as a full-sized 


foldout, so you can tear it out, and save it in your engineer's notebook. 


How To Select Flowmeters 


by Ralph Shapcott 
(ISA Member) 
Manager, Industrial Instruments Division 
Fischer & Porter Company 


Hatboro, Pennsylvania 
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A Bewildering Choice 


The tremendous growth in instrumentation for fluid-fow 
measurement over the past 50 years has provided today's 
process engineers with an extensive and often bewildering 
variety of tools for indicating, recording, controlling and 
integrating fluid flow. Where once flow rates were often 
estimated by the number of turns of a valve, there are now 
available a wide variety of specialized flowmeters designed 
to meet the unique instrumentation needs of many pro 
esses. Some flowmeters such as the turbine, ultrasonic and 
magnetic meters are recent developments. Other type 
like the variable-head, variable-area, and displacement 
meters have been continually improved through redesign 
based on application experience. This article discusses the 
factors to be considered when selecting any of the four 
major types of flowmeters used in the process industries 
It does not pretend to cover all flow measuring methods ot 
all special applications. 


But, while process engineers have this welcome flexi- 
bility of choice, they also must understand the operating 
principles and performance characteristics of these maly 
different meter types. Without such knowledge, it # 
difficult to make a proper selection of the most appropriate 
type of meter for a particular process need. While any 00 
of several meter types could satisfactorily measure a flor, 
there is only one best meter that will accurately, me& 
pensively, and continuously do the job. 


This article, which is largely a comprehensive selection 
table, was written to list in one place most of the it 
portant factors which must be considered in determinitg 
which of the four basic types of flowmeters is best to uw 
for known process requirements. The table should 
valuable as a guide in evaluating present instrume 
as well as in selecting meter types for new installations 
The numerical values given are based on the latest produ 
data available from major manufacturers of each typ 
instrument. 
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Figure 2. Variable head meter. 


BASIC METER TYPES 


A flowmeter measures the rate or quantity of flow. It 
may indicate, record, integrate, control or perform a com- 
bination of these functions, either at the meter itself, or 
transmit the flow information to a remotely-located in- 
strument which performs these functions. There are four 
_ types of flowmeters, each with two distinct varia- 
Ons : 


1. Variable-Area Float Flowmeter 
a. glass metering tube 
b. metal metering tube 


. Variable Head Flowmeter 
a. static manometer 
b. kinetic manometer 


. Integrating or Volume Flowmeter 
& positive displacement 
b. turbine 

4. Obstructionless Flowmeter 

a. ultrasonic 

b. magnetic 


ro 


ow 


The Variable-Area Flowmeter 


Principle of Operation. In its most popular form, the 
Varlablearea flowmeter (Figure 1) consists of a tapered 
méelering tube and a float which is free to move up and 
a inside of it. The tube is mounted with its long axis 
4 vertical position and with the small opening at the 
‘i 7 Fluid enters the bottom of the metering tube and, 
@ flow rate increases, causes the float to rise. The 
continues to rise until it reaches that position at which 
annular area between float and tube establishes an 
“uilibrium between float weight minus fluid buoyancy and 
Upward force produced by the flow. Pressure drop 
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across the metering float remains constant so that the float 
equilibrium location is proportional to flow rate. The 
meter can be calibrated in terms of the actual flow rates 
corresponding to special float positions. 

Features. The most important characteristics of the vari- 
able-area flowmeter are: only one moving part (the float) ; 
constant pressure drop across the meter, independent of 
flow rate: linear flow scale; a high degree of inherent 
accuracy and reproducibility; direct observation of the fluid 
and float (glass tube only). 


Variable-Head Flow Meter 

Principle of Operation. The variable-head flowmeter (Fig- 
ure 2) consists of a restriction of fixed size (such as an 
orifice plate, flow nozzle, or Venturi tube) installed in a 
pipe line and a means of measuring the pressure differential 
across the restriction. The fluid velocity and flow rate are 
proportional to the square root of the pressure drop across 
the restriction. With the static manometer (Figure 2A), 
the pressure differential is measured by a mercury column, 
opposed bellows or diaphragm. The kinetic manometer 
(Figure 2B) uses the pressure differential to force a pro- 
portional amount of the main-line fluid through a bypass 
line where the flow rate is measured with a variable-area 
meter. 

Features. A single static or kinetic manometer is applic- 
able to all line sizes. Wide flexibility in usefulness of one 
sensing element is permitted by the simple change of the 
main line restriction size. 


Integrating or Volume Flowmeter 


Principle of Operation. The integrating or volume flow- 
meter (Figure 3) measures the number of unit volumes 
passing through it. Including both positive-displacement 
and turbine types, the most common form of integrating 
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Figure 3. 
Integrating 
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meter consists of a paddle wheel or bladed metering device 
installed directly in the line. The total fluid volume 
passing through the meter is proportional to the number 
of turns of the rotor. A secondary device receives the 
total number of volume counts, combines them with a time 
factor, and provides the desired flow-rate information. 
Features. Integrating flowmeters are the most accurate 
type of flowmeter capable of handling wide flow ranges in 
a particular size. Therefore, they are widely used for ac- 
counting purposes to determine the total volume of fluid 
transferred between process points. 


Obstructionless Flowmeter 

Principle of Operation. The obstructionless flowmeter 
(Figure 4) measures fluid velocity in terms of either its 
effect on a magnetic field set up in the pipe by a magnetic 
flowmeter, or on the velocity of sonic propagation in the 
ultrasonic flowmeter. 

Features. The metering sections of obstructionless flow- 
meters have smooth bores presenting no obstruction to 
flow and no moving parts. Fluid flow can be measured in 
either direction. The magnetic flowmeter requires that a 
fluid be a conductor and thus is not suitable for most 
hydrocarbons or organic fluids. 


USE OF SELECTION TABLE 


Four Major Factors 

The factors to be considered in selecting flowmeters for 
specific uses are presented in the vertical columns of the 
fold-out table under four basic areas of consideration: 
1. Fluid Property Limitations, 2. Application Factors, 3. In- 
stallation Factors, and 4. Economic Factors. While not all 
considerations in each of these four areas are pertinent to 
any given process situation, all the factors in the table 
should be reviewed—in terms of both present and future 
operation—and appropriate operating information recorded. 


Particular care has been given to the use of the words 
“fluid” and “liquid.” Note that fluid includes both gase 
and liquids. 

There usually are several particularly critical application 
requirements, such as accuracy, corrosive fluids, or loy 
cost, which must be considered first in using the selection 
table. It may be necessary to compromise on a particular 
characteristic if secondary factors given in the table are 
limiting. For example: it is certainly possible that the 
most accurate meter for a particular application might not 
have a high enough maximum flow limit or might be con- 
sidered too expensive. In those cases where a compromise 
cannot satisfactorily be made, it is necessary to consult 
the instrument manufacturer in regard to special instrv- 
ments or measuring systems. 


Figuring Costs 


The cost curves shown will be of prime importance to 
most users. These costs are only approximate, of course, 
and refer to lowest-priced, single-function meters. The 
Approximate Cost column under “Economic Factors” should 
always be consulted when figuring costs. This colum 
directs the reader to the appropriate notes regarding 
auxiliary functions. In addition to cost approximation, 
the family of curves enables a quick comparison of the 
maximum flow ranges (also given under “Application Fac. 
tors”) of the various meters. 

Major prime manufacturers of each type of flowmeter are 
given below the table (Notes 7 through 30). Detailed con 
struction features and performance characteristics on the 
various makes of each type of flowmeter are contained in 
the manufacturers’ literature. Many detailed articles have 
been published on the design and application of particular 
meter types. This present article is intended only as 4 
guide in selecting the optimum type of flowmeter; selection 
of the particular meter make and model must follow. 
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FLUID PROPERTY LIMITATIONS APPLICATION FACTORS 
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Power 
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INSTALLATION FACTORS ECONOMIC FACTORS 
Ma 
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Dave Boyd reports new quality em- 


phasis in Japanese instrument industry. 


“Made in Japan” Has New Meaning 


Isa’s “International Ambassador,” 
who carried ISA greetings to an inter- 
national meeting of Control Engineers 
at Heidelberg, Germany, last Septem- 
per (see ISA Journal, January, 1957, 
page 14A), recently returned from a 
Tokyo instrument conference deeply 
impressed by the upswing in quality 

of Japanese scientific equipment. 


Dave was an honor guest and fea- 
tured speaker at the 10th Anniversary 
of the Japanese Society of Automatic 
Control, in Tokyo, April 16th. His 
talk, “Affect of Hysteresis on the De- 
rivative Control Function,” was the 
keynote address at the anniversary 
celebration, and the high point of his 
trip to the Orient, which lasted nearly 
a month. 


Boyd, who is instrument chief of 
Universal Oil Products, presented 
scrolls from the American Institute of 
Chemical Engineers, and the American 
Society of Mechanical Engineers, to 
the Japanese group. And, from the 
Instrument Society of America, Dave 
carried a gavel (see photo) as a gift 
to the Japanese Automatic Control So- 
ciety, in commemoration of their 10th 
anniversary. 


In addition, Dave presented a talk 
on “Recent Advances in Process Con- 
trol” before a joint meeting of the 
Society of Chemical Engineers of 
Japan, and the Fuel Society of Japan, 
on April 18th. He repeated this same 
paper at meetings of the Universal 
Process Licensees in the Far East, at 
the University of Kyoto, and before 
branches of the Japanese Society for 
Automatic Control, and the Society 
of Chemical Engineers of Japan, on the 
Island of Kyushu. As evidence of 
their esteem, the Islanders presented 
him with a gold-handled Japanese 
throwing knife, over 150 years old, 


Which Dave now uses as a letter open- 
er, 


In summing up his reactions to the 
rip, Boyd States that an industrial 
a is putting new significance 
a ee “made in Japan.” Credit 
maa quality production of precision 
pe ee can be laid at the 
neem dy e Imperial Navy. Encouraged 
nen al fire control orders, the optical 
prey turned to the photographic 
aa 9 Through joint research, a 
eth - was developed of higher re- 
it. ndex than any other avail- 

» €nabling production of faster and 
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Dave Boyd as official 
representative of ISA, 
presents a gavel to 
Dr. Kankuro Kanashige 
(left) president of the 
Japanese Society of Au- 
tomatic Control on the 
occasion of their 10th 
anniversary in Tokyo, 
April 16th. Professor 
Yasundo Takahashi, 
University of Tokyo 
(center) looks on. 


better lenses for cameras, microscopes 
and other instruments. 


This success of the optical industry 
in capturing a large share of world 
markets encouraged other Japanese in- 
dustries to strive for quality produc- 
tion. Now, Dave reports, the Japanese 
are concentrating on precision scien- 
tific equipment, because low volume 
and the extreme degree of accuracy 
required do not lend themselves to 
automatic production. They are con- 
centrating on the quality products that 
are not economical to produce in the 
USA because of the large number of 
man hours required, for in Japan there 
is a large pool of low-cost labor. 


However, Boyd believes, this indus- 
trial quality revolution has created a 
serious problem for Japan—an acute 





shortage of qualified, trained engineers 
strikingly parallel to the situation in 
the USA. 

Dave says, “I detected a very serious 
obstacle which the Japanese must over- 
come quickly, if the industrial revolu- 
tion is to continue at its present rapid 
pace, namely, a lack of cooperation be- 
tween industry and institutions of 
higher learning.” Industry believes 
schools are too theoretical; and the 
schools believe that industry is too 
materialistic. Boyd believes there must 
be a meeting of minds where industry 
employs professors for consultation 
and thus learns how theory can be 
used to improve quality of production. 

Before his return to America, Boyd 
visited all the petroleum refineries in 
Japan which are licensed under UOP 
processes. 








Mr. J. T. Vollbrecht, President 


Instrument Society of America 


Dear Sir: 

On behalf of the Japan So- 
ciety of Automatic Control, | 
would like to express our 
sincerest appreciation for 
your participation in our cele- 
bration of Tenth Anniversary, 
through the presence of Mr. 
David M. Boyd, Jr., Presi- 
dent of your Chicago Section, 
representing your Society. 

The lecture Mr. Boyd gave 
was indeed valuable and was 
the highlight of this memor- 
able occasion. Your courtesy 
and friendship symbolized in 





your gift shall be long remem- 
bered and will be the incen- 
tive of the future promotion of 
cooperation and mutual un- 
derstanding which are so es- 
sential not only for the ad- 
vancement of automatic con- 
trol science, but also for the 
welfare of mankind. 


With our sincerest wishes 


for the continuing success of 
your Society. 


Kankuro Kaneshige, President 
SOCIETY OF AUTOMATIC 
CONTROL 

Univ. of Tokyo, Chiba-Shi, Japan 
May 8th, 1957 
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Operating Principles of Hydraulic Relays 


In this, the first in a series of two articles on hydraulic controls, hydrau- 
lic relays are classified, their basic operating principles are explained and 


illustrated, and equations and curves expressing their characteristics are | 





given. Parallels between pneumatic and hydraulic types are presented, 
and hydraulic circuits are further clarified by showing their equivalent | 


electric circuits. In next month’s Journal, author Heinz will show how 


these basic hydraulic elements are combined into practical controllers, 


and will describe several examples from actual industrial applications. 


THE BASIC AUTOMATIC CONTROL loop comprises 
several inter-connected segments, each segment is a combi- 
nation of components and each component is made of in- 
dividual elements. The elements of principal interest are 
primary (measuring) elements, relay elements and power 
elements. In this article, I discuss the operating principles 
of hydraulic relay and power elements. 


RELAY ELEMENTS 


Relay elements are used as both amplifying and com- 
puting devices. 


Relay Elements for Amplifying 


Amplifiers in fluid circuits fall into two classes: 1. re- 

sistance-ratio devices; 2. velocity-head devices. The resis- 
tance-ratio principle is used in nozzle-baffle relays and in 
relays using three-way or four-way valves. The velocity- 
head principle is used in the jet-pipe relay. 
Nozzle-Baffie Relay Element. The simplest resistance-ratio 
amplifier is the well-known nozzle-baffle relay. In Figure 
1, the supply pressure p, is dissipated across two resistances 
in series: fixed resistance r, and variable nozzle-baffle re- 
sistance r,. In electrical analogy terms, the supply pressure 
is equal to the flow times the sum of the resistances: 


D, i (r, + TI.) (1) 


The mid-pressure p is equal to the same flow multiplied 
by the down-stream resistance alone: 


p , (2) 


*Based on material originally prepared for 
ing of January 28, 1957. 


Pittsburgh ISA Section meet 
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From the above two equations it follows that the nozzle 
pressure is equal to the supply pressure multiplied by the 
ratio of the nozzle-baffle resistance to the sum of the two: 


(3) 


p p,r,/(r, + YP.) 


Where fixed resistance r, is much larger than nozzle 


baffle resistance r,, the nozzle pressure becomes: 
p (r,/T;) De (4) 
(k/r,x) DP, i 
where x the nozzle baffle clearance. 
to the 


Thus the signal pressure is inversely proportional . 
nozzle-baffle clearance over the effective part of its ranst 





Slide-Valve Relay Element. For power amplification, U 
slide valve element is better than the nozzle and baffle. I 
is shown in its simplest form by Figure 2—a threews 
application. This also is a resistance-ratio device where 
the resistances r, and r, in series separate the supply fro 
the drain, with the load connected between. The electrical 


, age o-la} 
equivalent circuit is drawn to represent an ideal a 
valve, in which both resistances are infinite at signé 
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Figure 2. The basic slide- . 
valve relay element (three- Signal | Signal 
way connection)—a resist- Pasition p — aa eee 
ance-ratio type amplifier. ositio 
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cuit on right. t r : : 
| 
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©0000 ol 
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Figure 3. Same basic slide- Position 
g . . | ’ Ss , | 
valve element as in Figure Drain upply 
2, but here shown con- ese eam 
nected for four-way service. Signai Position — 
Electrical equivalent cir- ' 
cuit on right. Drain WW 
Load 


| 











| position, and in which one or the other starts reducing 


when the valve is moved in one direction or the other. 


The same simple slide valve is connected for four-way 
This valve is also a resistance-ratio 
element, analogous to a Wheatstone bridge in which all four 
resistances are varied simultaneously by the input signal 
motion. Much smaller power supply is needed with a dou- 
bleaction piston that with a spring-returned piston or 
diaphragm delivering the same useful force. 


Jet-Pipe Relay Element. The velocity-head principle is the 
basis for numerous advantages in the jet-pipe relay (Figure 
{). Astream of oil at the supply pressure enters a tubular 
shaft pivoted at one end and usually guided at the other 
end by a journal bearing, through which a continuous film 
of oil emerges. Oil from the hollow shaft flows through the 
it pipe to a nozzle at its tip. Here the total pressure is 
converted into velocity head and a free jet impinges on a 
distributor block with one or two receiving holes. In the 
receiving hole, the velocity head is reconverted to static 
head, the recovery pressure depending upon the amount 
of Jet intersection with the hole and upon the flow through 
Maca cated several important advantages: no sliding 
i teas: no small clearances to clog with dirt; no 
ring problems; and no trouble from wear. 


TABLE 1. TYPICAL JET PIPE FLOWS 


(gallons per minute) 











Jet 
Diameter | Supply Pressure in psi 
a 400 
2 | 8s 0.85 1.05 1.24 
4 | 1.02 1.55 | 1.92 2.25 
4 ie 2.37 | 3.00 3.55 
me | (288 3.48 4.40 5.20 





July 1957 


In a jet-pipe relay, the pressure behind the orifice is 


called “load 
“load flow.” 


the type of curve of Figure 5. 


pressure” 
The load pressure with zero load-flow follows 
If there be no restriction 


and the flow through the 


orifice, 


behind the orifices, the load pressure thus being zero, the 























Figure 4. 


The basic jet-pipe relay element—a ve- 
locity-head type amplifier. 
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Figure 5. Curve Showing 
differential Pressure 
across receiving holes as 
jet-pipe moves with re. 
spect to orifice plate; jn. 
finite load. 
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Figure 7. When both pressure and flow vary, curves 
of jet-pipe characteristics (above) resemble a family 
of vacuum-tube characteristic curves. 
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load flow varies with jet-pipe stroke according to a similar | 


characteristic curve (Figure 6). 
In actual operation, the load pressures behind the orifices 
depend on the forces applied to the actuator piston, and 


. . ' 
hydraulic line resistances. Figure 7 shows typical relation | 


ships among pressure, flow and jet-pipe position. 
Typical jet pipe flows are shown by Table I. They range 
from 0.58 to 5.2 gpm, the power in the jet stream ranging 
from 0.03 to 1.2 hp (hp = 5.82 x 10* x gpm x pai). 
When the load requires greater hydraulic power than thal 
available directly from a jet pipe, a hydraulic power-ampl: 
fying valve is used (Figure 8). When still higher power 
levels are needed, or greater flows at low supply pressures, 
the booster of Figure 8 is connected to an external by 
draulically-actuated pilot valve which can be of practically 
unlimited power. In a recent arce-furnace control installé 
tion, this arrangement delivers flows of 80 gpm at 150 
psi, representing instantaneous power of 7 hp. The fur- 


nace performance has been so much improved that all the | 
remaining furnaces in a large shop are scheduled to gt) 


the same control. Years of trouble-free operation will be 
assured. 

Because of hydraulic liquid incompressibility, respon 
speeds are high in all of these arrangements. Typical jet 
pipe frequency response is some 20 cps and the break fre 
quency of the three-stage arrangement mentioned is about 
14 eps. 


Relay Elements for Computing 

Relay elements functioning as computing devices ® 
widely used for reset and rate actions in process controllers 
Typical elements for proportional plus reset action af 
shown in Figure 9. Any resemblance to actual equipmes! 
is both accidental and intentional! 
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Figure 8. When greater power is needed, a hydrau- 
lic power-amplifier is used. Orifices are in the piston 
surface, so cross-drilled that piston follows jet-posi- 
tion. This moves high-capacity, 4-way valve capable 
of delivering flows up to 140 gpm at up to 2000 psi — 
hydraulic power up to 160 hp. 


In the hydraulic circuit equivalent, an auxiliary cylinder 
C is connected in series with receiving orifices and load. 
When a signal force is applied to the jet pipe, moving it to 
the right, the piston C is moved toward the left. Its posi- 
tion change acts through a feedback spring to restore the 
jet-pipe toward neutral. When piston C moves toward the 
left, an unbalanced spring-force is created upon it, tending 
to move it back toward the right. Flow passing slowly 
through resistance R permits the piston gradually to recenter 
itself, thus returning the feedback spring-force to its initial 
value. That force is balanced by the signal force only when 
the signal force has reached its desired value. 


POWER ELEMENTS 


Power elements in hydraulic circuits usually comprise 
cylinders for crank and linear motion, and rotary motors 
for continuous rotation. These are sufficiently well known 
that I need not go into detail except to show a typical 
crank-type cylinder (Figure 10), adapted to a_ butter- 








Figure 10. Typical crank-type hydraulic power cylin- 


der operating a butterfly valve. Shows how easily de- 
vice accommodates equipment requiring rotary mo- 


tion. 
fly valve. Mounting is simple; operation is easy and re- 
liable. 


Pneumatic power elements usually comprise convoluted 
diaphragms, because piston friction is more troublesome in 
the absence of liquid lubrication and in the presence of 
pneumatic compressibility. Load friction, as from valve 
packing glands, is troublesome unless a separately-powered 
positioner is used. Pneumatic-piston valve actuators gen- 
erally use larger areas, partly to avoid the cost of com- 
pressing air to pressures which are attractive in hydraulic 
systems. 

In next month’s JSA Journal I will show how these basic 
hydraulic relay and power elements are combined to form 
practical industrial process control systems. 
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Figure 9. Relay elements 
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THE FIELD OF INSTRUMENTATION 
AUTOMATIC CONTROL AND AUTOMATION 








Embryo 
FranciscO 
cloud che 
| Science F 
A : 9 ‘ i loon : tt 
: ok with trict 
‘4 | ow. 
TV Via Light. University of New| trostatic 

Hampshire's Professor Jonathan balloon | 
Karas (left), producer of IBM spor.| trails of | 
sored TV science show "2000 AD} 3 in uf 
looks on as Dr. Walter Drisegif one of 
(center) VP for research, and ),) science © 
W. Baird board chairman, of Bai isco Eng 
Atomic, discuss their newly devel 
oped device for transmission of ly 
signals over light beams. Heart ¢ 
device is Bairds new synthetic 
crystal shutter, which by "opening 
and closing’ up to 10 million ting 
per second, can modulate the light 
beam with video or audio signal, 
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World's Cleanest. This white robed worker symbolizes 
the almost hospital cleanliness of Fafnir's new instru- 
ment ball bearing plant, New Britian, Conn., hailed as 
the ‘World's Cleanest'’ for metal working. Even an 
invisible speck of dust, 50 times smaller than you could 
see, will cause enough bearing friction to throw a 
guided missile off course. Shown is the Johnson 
Service Company control panel that regulates tem- 
perature, humidity and differential pressure of the 
huge air conditioning system which purifies plant air. 








Reactor Control. The US Amy: 
new packaged power reactor 
controlled by this Minneapor Crystal | 
Honeywell built panel. Minial#} phate, a 
instruments and graphic flow 0) T. Mathi 
gram of reactor processes i) tangular 
helo train Army men in reactd (220V /cr 
operation. Electronik wide si} seconds, 
(right) monitor operation 0 Mh cuits, V 
2000 kilowatt pressurized-warer®} one sque 
actor built for the Army by Nis informat 
Photo shows officer explaining 
panel to dedication day visitas 
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. Embryo Einstein. Bill Rytand, science student at San 
Francisco's Roosevelt High, works his do-it-yourself 
loud chamber which he built for the 4th Bay Area 
Science Fair.. Bill squeezes bulb which inflates a bal- 
loon in the lower of two mason jars sealed together 
with friction tape, and filled with saturated alcohol 

' vapor. Batteries and two electrodes produce an elec- 

New trostatic field in upper jar. When Bill releases air, 

nathse| balloon collapses, condensing alcohol vapor along 

‘ an trails of ionized particles emanating from radio-active 

AD" it in upper jar, thus making them visible. Bill was 

seal one of 1000 youngsters encouraged to a career in 

J ” science by the Fair. (Photo courtesy The San Fran- 

Bain | cisco Engineer) 
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Crystal Clear Memory. This crystal is triglycine sul- 
he a new ferroelectric material discovered by B. 
! Mathias of Bell Telephone Labs. Crystal has rec- 
‘angular voltage hysteresis loop, low coercive force 
(220V /cm) and switching time of one or two micro- 
seconds, ideal for memory devices or switching cir- 
Cuits.. With 30 electrodes per inch on a crystal slice, 


one square inch of crystal can store up to 900 bits of 
information, 
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High Precision. Only Koester's Absolute Interferometer 
in the US is proud possession of | T & T's Standards 
Lab af Clifton, N. J. Interferometer, made by Carl 
Zeiss, Germany, measures to better than | millionth 
of an inch the highly-polished metal master gage blocks 
by which | T & T guarantees the accuracy of its me- 
chanical products. Here a physicist checks interfer- 
ometer internal temperatures to 0.01°C. 
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MAINTENANCE LOG 











The instrument trade and instrument departments are young activitie 
composed of young, progressive personnel. Unlike some older crafts, 
instrument trade does not yet have its own trade unions, work standarj 
national code, nor job-evaluation standards. However, recognition ¢ 


the instrument trades by industry and top management is rapidly coming 





into its own. It is the responsibility of both instrument supervisors ani 
technicians to work together in developing for this growing activity j 
practical method for selecting and training its instrument personnel 


Organizing and Training 


Instrument Personnel 





* 

















BECAUSE THE APPLICATION, installation and main- by Rollin H. Briggs 
tenance of instruments and automation, and all other func- (ISA Member) 
tions of an instrument department, are accomplished by oa 
people, instrument department supervisors must be vitally Superintendent, Instrument Department —— 
concerned with the organization and management of these The Dow Chemical Company 4 
people. They must be concerned primarily with the ability Midland, Michigan i wil 
of their people to do instrument work, to progress with the cessful 
rapidly-expanding field of instrumentation and automation Emp! 
and to be reasonably compatible with departmental and natural 
company policies. mechan 
Our Instrument Department at Dow Chemical was organ- offer a 
ized in the late 1920’s, and in 1930 consisted of only 8 em- Ther 
ployees. By 1940, this number had increased to 15. In ganizat 
coe gil en Ae secant ta line gga jobs to be done. A prime factor in a well organized re ne? 
variations of employee skills, rigid selection of applicants ment department is the inclusion of one or ry ad e ” 
and on-the-job training was essential to qualify our per- ment engineers or instrument supervisors, W ia tiles 
sonnel for the ever expanding needs in the instrument grounded in engineering principles who have severa y 3. S 
trade. practical experience in the instrument profession. a 4, § 
To accomplish such selection, it was necessary to estab- Our Instrument Department at Midland is a h. 2 
lish qualifications for new applicants, job classifications for the installation and maintenance of all ee 
and qualifications for each job classification. It was also ments. The Department is directly responsible oa Figur 
necessary to institute a training program for the instru- eral Superintendent of Shops & Maintenance ( +t depat 
ment personnel with appropriate courses of study, testing ars. Se ee iguana *. a ere a stat 6. I 
and upgrading procedures. In this article, I present the ment superintendent, his assistant superintendent, " 

: : of instrument engineers and clerks, a shop foremal To b 
organization of our Instrument Department, and the selec- cit ne timnin ment E 
tion, training and qualifications of its instrument personnel. As shown in Figure 1, the Instrument Department su cations 

vision cooperates closely with the Maintenance Education Be a 

Instrument Department Organization Department, the purchasing agent assigned to mre with 

The organizational structure of an instrument department buying, and instrument engineers in the plant «ua physi 

may take many forms depending upon the plant size and department. These supervisors and instrument : Ana 

are well qualified to specify and design instrument | La 

ie *Based on @ paper read at the Second Annual Automation Symposium itons, to organize the work, and to select ant rain of z 
Twin Cities ISA Section, Minneapolis, Minn., Jenuary 24-25, 1957. nel for the instrument department. 

1SA Joumie = July 1° 
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Figure 1. This is the way Dow Chemical has organized its instrument department. Note 
that department reports directly to General Superintendent of all plant maintenance. 
instrument people cooperate closely with other departments, as shown by dashed lines. 




















alt 








Instrument Man Selection 

I will now discuss the methods we have found to be suc- 
cessful for selecting and training of instrument personnel. 

Employees we select for instrument work usually are 
natural mechanics with aptitudes for working on intricate 
mechanisms and electronic circuits. Industrial instruments 
offer a broad field for these aptitudes. 

There are six classifications of instrument men in our or- 
ganization. In order of increasing responsibility, these 
classifications are: 

1, Instrument Helper 
Senior Instrument Helper, Class I 
Senior Instrument Helper, Class II 
Senior Instrument Helper, Class III 
Journeyman Instrument Man 

Journeyman pH Man 

Journeyman Watchmaker 

Journeyman Calibrationist 
6. Instrument Technician 
To be considered for the starting position as an Instru- 


ment Helper, an applicant must have the following qualifi- 
tations: 


ot oe pe 


Be a high school graduate or have equivalent education, 
with algebra, physics and/or chemistry. Be in good 
physical health. 


An applicant must also pass four aptitude tests: 


= An aptitude test consisting of five problems in each 
Several subjects: electricity, scales and meter read- 
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ing, drawing and sketching, arithmetic, algebra, geome- 
try, mechanics and science. 


2. He must pass a Wonderlic test with a score of 25 or 


better. (Otis equivalent IQ-110) 


3. He must give evidence of having a normal personality 
as shown by personality test. 


1. He must show, using the Kuder Preference Test, high 
mechanic interest with above-average scientific interest 
and average computational interests, and must show nat- 
ural ability for instrument work. 


Applicants who receive a satisfactory grade on these 
four aptitude tests and who are favorably considered by 
the Employment Department, are interviewed by the In- 
strument Department Superintendent and Assistant Super- 
intendent. Selection of the Instrument Helper is made by 
comparing the merits of all the applicants. About 10% 
of those applying for instrument jobs are employed as In- 
strument Helpers. 


Training Program 


During the first 12 months of employment, the Instru- 
ment Helper does the following assigned work in the in- 
strument parts division: with the Shop Journeyman In- 
strument Man, pressure gage repair and general indus- 
trial instrument repair; with the Instrument Calibration 
Man, electric meter and electronic instrument repair and 
calibration; and with the Watchmaker, repair of stop 


(Text Continued on Page 285) 
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watches, clocks, timers, balances and engraving machine 
Te  teement Helper’s field training consists of a pe- 

a oith the Instrument Technician, assisting in installing 
rh instruments or complete panel jobs, checking and 
single poe instruments in operation, followed by a year 
Sead with the Journeyman Instrument Man on instru- 

nce. 

ie Seasenent Helper and Senior Instrument Helper 
receive four- to six-month periods of formal classroom train- 
os First Six-Month Period. An Instrument Helper is given 
a review course of two, 1%-hour class periods a week, on 
company time, covering the following subjects which he will 
yse in later courses: fractions and decimals, algebraic 
equations, powers and roots, ratio and proportion, geometry 
of the right triangle, trigonometry of the right triangle, 
physics of heat, Centigrade, Fahrenheit and absolute tem- 
perature, scales, vacuum, absolute and gage pressure, hy- 
draulics of liquid flow, Ohm’s law, Kirchhoff’s laws, series 
and parallel resistances. 

The Second Six-Month Period. The trainee is upgraded to 
Senior Instrument Helper I and is given a five-week train- 
ing course of 15 lessons in “Problems in Blue Print Read- 
ing’. This course includes three-view drawings of fa- 
miliar machine parts and, usually, six questions pertain- 
ing to each drawing. These consist of filling in missing 
dimensions, identifying lines and surfaces on all three 
views, etc. Space is also provided for the student to make 
a free-hand sketch of the object under study, including 
changes as instructed. Standard symbols adopted by our 
Engineering Department are also covered so that the stu- 
dent is familiar with the conventional techniques for the 
exchange of ideas. 

The next course during this second period is the begin- 

ning of the formal training in industrial instruments. It 
includes three, one-hour classes per week covering the fol- 
lowing subjects: standards of measurements, pressure 
and vacuum gages, indicating and recording bulb-type 
thermometers, and thermoelectric pyrometry. This is sup- 
plemented by frequent laboratory experiments demonstrat- 
ing the principle of each type of instrument. 
The Third Siz-Month Period. The employee is upgraded 
to Senior Instrument Helper II and is given a course on: 
high temperature pyrometry, including pyrometers, poten- 
tiometers, resistance thermometers, optical and radiation 
pyrometers; also differential-pressure type flow meters, 
volumetric-type flowmeters, liquid level, and telemetering. 
The Fourth Six-Month Period. The man is upgraded to 
Senior Instrument Helper III and given formal training 
on: automatic control theory, automatic control mecha- 
nisms, and miscellaneous instruments, such as, gas analyz- 
ers, pH recorders, electrical conductivity measurements, hu- 
midity and specific gravity recorders. 


Tests and Exams 


During each of these four, 6-month courses, the Instru- 
ment Helper is expected to spend the necessary time at 
home to complete his assignments. A periodic test is given 
every two weeks covering the work during that period, and 
at the end of each six-month period, the trainee is required 
to pass a written final examination on the work covered 
during the course. 

Those employees who pass the practical and written ex- 
aminations for each course are upgraded to the next classi- 
fication. Those employees who do not pass are given a 
period not to exceed 30 days to locate another job. At the 
end of the 30-day period, they are released to the Employ- 
ment Department. 


Employment Department 


har pee tenlitcations a helper must meet for each of the 
iseseunies s 1 spelled out in detail in our shop training 
habits Son — qualifications include trainee’s work 
Daidstaseciett tee ity development, importance of precision in 
breakdown pe and use and care of tools. Also, a detailed 
is feeeired ¢ the division of instrument work the trainee 

© cover for each period is listed in the training 
agreement. 
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Periodic Employee Rating ; 
After a worker has satisfactorily completed our training 


courses, his advancement to Journeyman Instrument Man 
and Instrument Technician is a matter of time, experience, 
and job openings. 

Once each month the employee is graded on his personal 
accomplishments on a rating sheet (See Figure 2). This 
rating sheet contains nine numerically-weighted boxes, 
three each for above-average, average, and below-average 
accomplishments. The following items are rated: 

1. a satisfactory day’s work 

2. ability to perform jobs assigned 
3. judgment 
4. dependability 
5. cooperation and attitude 
6. initiative and job interest 
7. cleanliness 

8. safety 
Trainee’s Notebook 

The trainee is furnished all text books, supplemented by 
manufacturer's literature, and a bound set of 900 questions 
used with the text on industrial instruments. Each student 
is required to answer these questions in a notebook which 
is considered a part of his training course. The preparation 
of the notebook is intended to accomplish the following: 

1. to assist the student in learning and retaining the 

knowledge contained in the text 
2. to serve as a valuable reference source 
3. to give the student training to express himself in de- 

scribing the operation of the equipment with which 
he works 

4. to instill in the student a greater interest in the in- 

strument trade 

5. to serve as an excellent review for the student to pre- 

pare himself for the examinations 

6. to serve as a source of questions for examinations 

The questions in the pamphlet are numbered; the first 
number denotes the question number and the second num- 
ber refers to the page in the text where the answer to that 
particular qustion will be found. This numbering system 
serves as a ready reference for the student and instructor. 


Teaching Staff and Equipment 

The training courses were originally taught by the in- 
strument supervisor. However, in recent years, the Main- 
tenance Educational Department was organized to take over 
the blue print reading, industrial instruments courses, and 
the instrument repair and line-up procedures for Senior 
Instrument Helpers. 

Our instructors are graduate industrial engineers, ma- 
joring in industrial education, who have received special 
training in the instrument shop and instrument manufac- 
turer’s training schools. They have their own offices, files 
and stenographic assistance. Class rooms are provided 
with ample tables, chairs, and blackboards for the class 
use. Laboratory tables and apparatus are also provided for 
use in experiments and special training. 

Visual aids, such as 16mm sound projectors, film-slide, 
standard and 2” by 2” projectors are available for class 
use. Photographic facilities for making our own film slides 
and cutting records is available for making up special 
training films for use in the classes. 

A reference library is maintained in the Instrument De- 
partment consisting of text books, hand books, catalogs, in- 
struction books, wiring diagrams, etc., for the use by the 
instrument personnel. This supplements the main com- 
pany library which contains a large amount of general 
technical literature. 

The Supervisor’s Duty 

While our instrument training course as here described 
has its shortcomings, I present it as a program which has 
proved sound and workable. We are, however, open to 
practical suggestions for future improvement. 

I would like to say to instrument technicians and to in- 
strument supervisors who have instrument department 
problems: it is your mutual responsibility to work together 
to set up and promote a workable program for the rigid 
selection and training of instrument personnel. A program 
so designed will enhance and upgrade your position and our 
new profession. 
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Unreliability of electronic components has been called the chief deterent 
to progress of electronic instrumentation. Here is a firm engaged 
in mass environmental testing of such components to determine what 
refinements in material, design, fabrication, selection, and use will | yn 
improve their reliability. To gather such data, many measurements od 
must be made on tremendous quantities of diodes, transistors, resistors, pid 
etc. This vast testing program forced development of the fully pa 


automated measuring and data handling systems described herein. tre 





Automation of Environmental Testing’ | — 
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recorded 
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MY FIRM HAS FOR SEVERAL YEARS performed en- by Virlyn W. Walter (ISA Member) er 
vironmental and qualification testing of electronic compo- . Ms ae pers nae ' full diff 
nents for both governmental and industrial organizations. Manager, Instrumentation Section The mal 
Because of the ever increasing size of these testing pro- Inland Testing Laboratories sheets. 
grams, it became necessary for us to develop instrumenta- Division of Cook Electric Company usable i 
tion systems capable of performing measurements auto- Morton Grove, Illinois converte 
matically. ' _personn 
would h 


Advantages of Automated Testin ; proxima 
. 9 satin mated system, however, 10 such readings are obtained in basis, th 


The instrumentation we developed has conclusively dem- the same period of time. efficient 
onstrated its efficiency; its most obvious advantage is that The manpower savings provided by automation over man 
more data can be obtained in a given time. Using a com- ual testing have been shown strikingly by sets of compar 
pletely-manual procedure, an experienced technician re- able operations at Inland Testing Laboratories. For seven 
quires at least 10 seconds to connect an ohmmeter into a weeks, a staff of 24 men manually performed and recorded Howe’ 
set of terminals, to observe and interpret the meter indi- various tests of two types of transistors, making a total of of the a 
cations, and to record the data manually. With an auto- 72,000 measurements on some 5,000 transistors. This is a ated. I 
output of only eight measurements per man-hour. Similar reliabili 
measurements are now made by automated instruments An autc 
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Figure 1. Reliability Engi- evaluate 
neer Laynez Ackermann efficienc 
checks to be sure that the reli; 
transistors mounted (on tomatio 
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cabled wire to receptacles basis fo 
on panel are ready for in- 
stallation on door assem- 
bly of test chamber. 
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*Based on a talk originally presented to the Chicago Section of ISA. 
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Figure 2. Operators are 
seated at the resistor and 
diode readout system con- 
soles which are connected 
by cabling to test compo- 
nents inside life test cham- 
bers. Components in oth- 
er chambers are being tem- 
perature cycled under con- 
trol of the 2-pen, 2-case 
Bristol program controllers 
(upper left and center). 














tion. In each three-week cycle of tests, approximately 
1,070,000 measurements are made on 6,000 components and 
recorded in punched-card form by a staff of 64 men, includ- 
ing report, administrative, statistical, and maintenance per- 
sonnel. This is an output of over 100 measurements per 
man-hour. 

Actually, the foregoing comparison does not indicate the 
full difference between manual and automated methods. 
The manual test data described were handwritten on data 
sheets. In order to make these manually-accumulated data 
usable in machine processing, they would have had to be 
converted to punched-card form. The additional key-punch 
personnel required to copy these data onto punched cards 
would have reduced the average manual-test output to ap- 
proximately six measurements per man-hour. On this 
basis, the automated instrumentation is over 16 times more 
efficient than manual techniques in manpower utilization. 


Eliminates Human Error 


However, production efficiency is not the only value 
of the automated system; the data produced must be evalu- 
ated. If the data are to be used in a statistical analysis, 
reliability and quantity are the most essential attributes. 
An automated system eliminates extraneous factors that 
affect results of manual data taking. Some drawbacks of 
manual systems are: mechanical fluctuation in test con- 
ditions; human error, which results in inconsistent read- 
ing and interpretation of data; and the possibility of non- 
uniform sampling times, which may cause statisticians to 
miss an important trend in the data. In an aiitomated sys- 
tem, proper design and engineering can minimize mechani- 
cal fluctuations. Human error is largely eliminated. The 
sampling time can be made uniform by proper timing tech- 
niques. The only variations from true data are those in- 
troduced by the system itself. In most cases, these errors 
are either fixed or can be controlled: therefore, they can be 
evaluated and accounted for. Furthermore, the increased 
efficiency of an automated system tends to contribute to 
the reliability of its output. For example, the fact that au- 
tomation enables the taking of twice as many readings in 
a given time provides the statistician with a much sounder 
basis for his work. 


RELIABILITY INSTRUMENTATION 


ion ved the automatic handling of compo- 
then Which ty data is one of two systems of instrumenta- 
tem is to ea developed. The basic function of the sys- 
ties of elect —s data on a daily basis from large quanti- 
tal contitions. ¢ components under controlled environmen- 
in order ~— entiation! methods are applied to the data 
ample of etermine component reliability. As an ex- 

of our testing programs: tests are being made on 
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30,000 resistors, 20,000 germanium diodes, 12,000 capaci- 
tors, and 10,000 transistors, making a total of 72,000 com- 
ponents. The components are exposed to an environment 
that is cycled over a temperature range from —55 to 
471°C, for test periods of 4,000 operating hours. 
Instrumentation units are specially designed to measure 
particular component characteristics. Diode characteristics 
are measured in both reverse and forward directions. Tran- 
sistor characteristics measured are: d-c gain; forward volt- 
age drop; collector, base and emitter cut-off currents; 
punch-through and/or breakdown voltages; and a small 
signal-current gain using a d-c technique. Capacitors are 
measured for capacitance, dissipation factor and insulation 
resistance: and a resistance measurement is made on the 
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Figure 3. Block diagram of data recording system 
which converts analog measurement of component 
characteristic into digital data, and produces 
punched-card record, all automatically. 
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Figure 4. Resistor readout system in foreground is 
connected thru Amphenol plugs to life test chamber. 
Shorting plugs on door panel of test chamber in 
background indicate that power is being applied to 


components within. Card punch unit on right. 


A mathematical analysis is made of all data obtained with 
the instrumentation. If recorded information indicates an 
abnormal response, the component is studied by physical, 
chemical, and other appropriate techniques. The ultimate 
objective of the program is the discovery of refinements in 
design, materials, manufacture, selection, and methods of 
application which will make possible the attainment of a 
higher level of electronic component and equipment re- 


liability. 
Figure shows how the components being tested are 
mounted. The test frames shown are fitted into environ- 


mental chambers. Figure 2 is a view of the chamber in- 
stallations used in the life-test phase of the reliability 
program. 


Program Controls 


Bristol recorder-controllers are used to regulate the en- 
vironmental conditioning in each of the chambers. The 
2-case 2-pen recorders shown in the foreground incorporate 
a cam-drive unit which programs the temperature over a 
range from —55 to 4-125°C, and the humidity to be con- 
trolled to a maximum of 99% relative at 85°C. Single-case 
recorders are used with the chambers in the background to 
control temperature up to 125°C. The same chambers em- 
ploy 2-case recorders to control temperature and humidity 
in the range from 0 to 125°C. Chilled water is circulated 
through the chambers to aid in controlling at temperatures 
near room ambient. 


Data-Recording Systems 


Six data-recording systems are used in the reliability 
test program. A representative system is shown in block 
form in Figure 3. The digitizing ohmmeter converts the 
analog data from the components into digital form and 
sends them to the card punch. The coder serves to keep 
track of the number of components which have been read, 
and also provides the necessary input to the card punch 
for proper coding of each card as it is fed into the machine. 
The entire operation of the son-measuring circuit is con- 
trolled by the master control interlock, which coordinates 
the inputs to the card punch, thus ensuring the proper se- 
quence. Data are recorded by the card punch. The data- 
taking systems for diodes and transistors include a unit 
not shown in Figure 3. This unit, the programmer, sup- 
plies proper electrical conditions to the component, and 
sends certain information to the coder. Connection of each 
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component to the digitizing meter is made through 
scanner. the 
The representative system shown in Figure 3 


Ww 
as follows: After the card punch has been loaded a 
connections have been made to the chambers, and the al 
t 


has been set for the first group of components, a start but 
ton is pressed and coding of the first card begins. The al 
is punched in the first 12 columns of the cards. During the 
coding operation, the digital ohmmeter balances On the 
component under test and sends a null signal to the carg 
punch and scanner. This pulse informs the card punch 
that a reading is ready and steps the scanner to the next 
component. Once the meter balances, it will not rebalance | 
until another pulse is received. After the card Punch hag 
recorded the code information, it proceeds to punch the 
digital reading of the ohmmeter. Four-digit readings are | 
punched, with one column on the card used for each digit | 
and four columns for each component. As the fourth col. | 
umn is punched for a component reading, a pulse is sent 
back to the meter, allowing it to rebalance on the new com. 
ponent, and the cycle begins all over again. In this Man- 
ner, a maximum of 17 components readings are Placed op 
the card. Then the next card is fed into place and coded, 

Since the cards are fed to the card punch automatically, 
and coding, switching, balancing, and punching operations 
are performed by the system, readout of all the components 
connected to the system occurs without any decisions being 
made by the operator. Some 2,550 component readings are 
placed on 150 cards in about 50 minutes. A complete p 
sistor readout system is shown in Figure 4. 

All the automated systems provide accurate readout. The 
absolute accuracy of the system usd to readout resistance 
has been proved by data studies to be better than 0.254 
for resistance values above 100 o4ims, with repeatability ig | 
the order of 0.05% in this rang*. For smaller values of 
resistance, accuracy decreases to about 1.5% at 10 ohms 
The systems that read voltages or currents of the diodes 
and transistors have essentially the same accuracy figures 
as those of the resistor systems. The capacitor systems ep- 
able readings of capacitor parameters of dissipation factor 
and capacitance to +2 parts in 10,000 and insulation re 


sistance to 2% up to 100,000 megohms. 
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STRATOSPHERIC INSTRUMENTATION 


Another instrumentation system we developed is used 
with a stratospheric test chamber (Figure 5). The side 
walls, ceiling, and doors of the main chamber are of 1?” 
I-beam construction, interspaced with insulation and prop | 
erly isolated from the inner and outer skin of the chamber | 
to minimize heat conduction. An antechamber contains ip 
terlocks on the doors, and bleed valves to the main cham 
ber and to atmosphere for equalization of pressure. The 
chamber door slides on a rail and is held closed by pner 
matic cylinders. 

A vacuum pump controlled by a proportioning type com 
troller can cause the chamber to simulate an altitude of 
140,000 feet in 3% minutes. An emergency descent valve 
permits descent from 140,000 feet to atmospheric in # 
seconds. Under controlled conditions, the simulated rate 
of descent can be 50,000 feet per minute maximum. Cor 
ditioning equipment provides a controlled temperature 
range of from 100 to +200°F. With a 2,000 pound 
aluminum frame inside the chamber, the refrigeration sy* 
tem is capable of reducing the main chamber temperature 
from +80 to —100°C in four hours. With the same load | 
heating equipment can raise the temperature from + 80 to 
+ 200°F in two hours and 20 minutes. To obtain temper 
ture control at altitudes where convection methods can 
longer be used, the chamber interior is provided with “cold 
wall” facilities and infrared heaters. The temperature com 
trol of the antechamber is independent of that of the mal 
chamber. Humidity is controlled by an air dryer and steal 
generators. The air dryer has the capability to dry 7 
cfm air to a dew point of —100°F. A wet-bulb temperature 
controller regulates the humidity above 32°F, and a dew 
point recorder-controller at temperature below 32°F. 


———e 


Stratospheric Chamber Control 
The automatic instrumentation for the stratosphert 
chamber consists of the control and programming units #@ 
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Figure 5. Stratospheric tests 
are performed in this chamber 
which is 11’-6” high by 16’-4” 
by 18’-4” on outside, and 8’ by 
8’ by 11” inside. 
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the instrument panel shown in Figure 6. Twelve Brown 
instruments record and control altitude in two ranges, 6 
to 80,000 feet and 70,000 to 150,000 feet; dry bulb tempera- 
ture from +40 to —100°F, wet-bulb temperature from 20 
to 220°F; and dew-point temperature from —50 to 
+180°F. Two dual-range recorders provide 36 tempera- 
ture points for test-equipment instrumentation. Each 
recorder contains a printing device which prints the data 
and time to the nearest minute simultaneously with the 
data-logger recording of the reading for that point. 


The control instrumentation provides the following in- 
puts to the data-logger system; altitude, dry-bulb tempera- 
ture, wet-bulb temperature, dew-point temperature, cham- 
ber temperature at two points, 10 temperature channels for 
equipment under test, three channels for strain gages or 
pressure transducers, and information required for a rela- 
tive-humidity reading. The relative-humidity reading it- 
self is obtained from a computer in the logging system. 
This computer produces the reading from signals from the 
wet-bulb, dry-bulb, and a barometric-pressure recorder. The 
computer output is accurate to +1% over a temperature 
range of 32 to 160°F. Both of the wet- and dry-bulb re- 
corders contain slidewires linearized for temperature and 
characterized for vapor tension versus temperature. The 
barometric-pressure recorder contains a slidewire linearized 
for barometric pressure. 

The accuracy of the entire data logging system itself, ex- 
clusive of errors in the primary elements, is +0.2%. It 
is estimated, therefore, that within the ranges specified 
for temperature, altitude, and humidity, an overall sys- 


Figure 6. Twelve Min- 
neapolis-Honeywell wide 
Strips record and control 
stratospheric test chamber 
altitude, dry- and wet-bulb 
temperatures and dew- 
Point temperature. Instru- 
ments and controls for re- 
frigerator, vacuum pump 
and cooling tower are on 
panel at left. 


July 1957 


tem accuracy of better than +2 percent can be maintained 
in data logging. 


Digital Recording 

The pneumatic and electrical input measurements are 
converted by the data logger into a digital output, which is 
recorded in two forms — a typewritten log sheet and a 
punched tape. 

The log sheet is divided into vertical columns, with an in- 
dividual column for each variable. Thus, it is easy to scan 
successive readings of the same variable for trend indica- 
tions. Readout is provided at the rate of about one point 
per second. On the punched tape, variables are identified 
by identification characters; this permits the correlation of 
data for further computation. 

Data on the punched tape can be transferred to punched 
cards by a tape-to-card converter. The cards are used in 
automatic computing and accounting operations requiring 
a punched-card input to a computer. In certain applica- 
tions, storage of data on punched tape is not required; the 
output of the automatic data logger can be fed directly to 
computers, punched-card equipment, or other digital out- 
put devices. Analog computer techniques can be used to 
perform functions necessary to reduce data to their most 
suitable form prior to digital presentation. 

Systems of the type described can produce adequate data 
from even larger numbers of components than are now 
The form of the data is adapted to further 


being tested. 
Reliability is not di- 


handling with a minimum of effort. 


minished by an increase in the data handled by a system. 
The cost per unit of data should decrease. 
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Registration law places much importance on the amount of “qualifying 
experience” an applicant has. Many men are disappointed to learn 
how little of their years of work meets the legal requirements. In this 


second of his six articles on Professional Engineering, author Constance 








shows how to assess your own qualificatons for professional licensure. 


Who Qualifies 


as a Professional Engineer? 


by John D. Constance, P.E. 
Registered Professional Engineer 
New York and New Jersey 


There are several considerations 
which characterize most of our regis- 
teration laws. Perhaps one of the 
most important is that only those who 
have satisfied the requirements pre- 
scribed by law may register as pro- 
fessional engineers. Another is that 
the profession itself has the responsi- 
bility of determining who is qualified 
to partice and who should be rejected. 
Thus, the reason for our registration 
boards is to implement the meaning 
and intent of the law. This follows 
the principle that, for the protection of 
the public, the exclusive right to prac- 
tice in the field of engineering has 
been reserved for those who satisfy 
legally prescribed minimum qualifica- 
tions. While we know that integrity is 
the keystone of all professions, the 
engineering profession itself has the 
task of determining what the exact 
requirements are and when they have 
been satisfied. Thus, the age-old cus- 
tom is being used that the qualifica- 
tions of learned individuals are judged 
by others of similar learning. 


Classification of Applicants 


Usually, men with engineering ex- 
perience who aspire to the proud 
possession of a Professional Engineers’ 
License fit into one of the categories 
based on engineering education and/or 
engineering experience, which are 
shown in the accompanying table. 
This table is based on the author’s 
findings and experiences in the field of 
license counselling. It must be borne 
in mind that the final decision is that 
of the board of examiners. Due to 
state prerogatives and local conditions, 
deviations from the table must be ex- 
pected. 
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Qualifying Experience 


Qualifying engineering experience is 
the one most important item a man 
seeking licensure must have. Such ex- 
perience must be of a grade and char- 
acter satisfactory to the board of ex- 
aminers. Often the number of years 
of “qualifying” experience a man is 
considered to have does not equal his 
calendar years of experience. To ac- 
quire the acceptable amount of exper- 
ience requires more than a mere count 
of the calendar years of experience 
after graduation. This frequently 
proves a big disappointment to many 
men who are qualified in all other re- 
spects. 


The National Council of State 
Boards of Engineering Examiners 
(NCSBEE) defines qualifying exper- 
ience as: 


“the legal minimum number of years 
of creative engineering work requir- 
ing the application of the engineer- 
ing sciences to the investigation, 
planning, design and construction of 
engineering works. It is not merely 
the laying out of details of design, 
nor the mere performance of en- 
gineering calculations, writing of 
specifications or making tests. It is 
rather a combination of these things 
plus the exercise of sound judgment, 
taking into account economic and 
social factors in arriving at decisions 
and giving advice to the client or the 
employer, the soundness of which 
has been demonstrated in actual 
practice.” 


Acceptable engineering experience 
defies exact definition and, to a great 
extent, is subject to the interpretation 
of the individual board of examiners. 
However, it is predicated on a knowl- 
edge of engineering mathematics, phy- 
sical and applied sciences, properties 
of materials, and the fundamental 
principles of engineering design. 


Boards insist that this experience tp 
broad in scope and of such nature as ty 
have developed and matured the a 
plicant’s knowledge and judgment. 


For the newly graduated engineer, 
some routine work is unavoidable, ani 
may even be desirable. But, to obtain 
the proper experience both in scope 
and in depth, he should seek the widest 
possible responsibility. Boards value 
experience of a broad diversified char- 


acter higher than more specialized ac- 


tivities. 


Engineer-in-Training 


Graduates of engineering schools ap 
proved by the board of examiners, ani 
non-graduates having less than the re 
quired number of years of approved 
experience to qualify for full licensure, 
may qualify for the Preliminary o 
Engineer-in-Training (E.I.T.) exam 
nation. Upon successful completion of 
the examination, they are granted @ 
certificate attesting to the completion 
of the theoretical requirements for ful 
registration (P.E.). This is not, how 
ever, a certificate authorizing the prat 
ticing of the E.I.T. as a fully registered 
professional engineer. 

The E.I.T. program, now well estab 
lished in all states, has four main 0b 
jectives: 

1. To make the young engineer mor 
conscious of his obligation 48 @ 
member of the engineering profe 
sion and to acquaint him with te 
procedure, requirements and a 
vantages of registration. 


To permit him to take the fmt 
steps toward registration by pa 
ing a written examination ® 
theory while the subject matter 8 
still fresh in his mind. 


3. To assist the young engineer ® 
obtain immediate professional 
iation and guidance. 


bo 
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Applicants who are... 


—————— 
_ 
—— 


(1) graduates of accredited 
courses in accredited en- 
gineering schools 


| 


| 


(2) graduates of other engi- 
neering schools 


(3) high school graduates with 
no engineering education 


(4) high school graduates with 
partial educational credit 
from an accredited engi- 
neering school 





CLASSIFICATION OF APPLICANTS 


and have the following years of | 
approved engineering experi- 
ence after graduation... 


less than 4 years 


four or more, but less than 15 


15 years or more 


same as above, plus added time 
as determined solely by the in- 
dividual board of examiners 


8 years minimum 


12 years minimum 


25 years minimum 


same as above, less approved 
time for educational credit as 
determined solely by the in- 
dividual board of examiners 





may qualify for... 


the preliminary or Engineering- 
Training written examination 
and subsequent E.1.T. certifi- 
cation 


the complete written examina- 
tion and subsequent full licens- 
ure (P.E.) 


possible licensure by Endorse- 
ment (without written exam- 
ination) only if special age, 
achievement and experience re- 
quirements set by the board 
are satisfied 


seme as above, all categories 


seme as above, E.1.T. 


same es above, P.E. 
same as above, Endorsement 


seme as above, all categories. 








4, To encourage the young engineer 
to acquire professional status by 
registration as soon as he is legal- 
ly qualified, through increased pro- 
fessional consciousness, better 
knowledge of the registration pro- 
cedures, and reduced fear of the 
final examination. 


Licensure by Endorsement 

You are an engineer. You graduated 
from a recognized and accredited en- 
gineering school from an accredited 
course in engineering and have prac- 
ticed engineering for the past 18 years. 
You now decide that it would be a 
good idea to become a registered pro- 
fessional engineer. Must you take a 
written examination? Perhaps not, if 
you have the necessary high level en- 
gineering activity. 

Licensure by Endorsement (without 
written examination) is the cherished 
hope of all engineers, but this special 
consideration by the board comes to 
only those few with long established 
standing in the profession. 

However, the mere showing of calen- 
dar years of experience is insufficient 
to qualify an applicant for exemption. 
The qualification “recognized stand- 
ing” is something which cannot be 
defined Precisely. But boards have 
adopted criteria to evaluate profes- 
sional standing. The rules cover these 
requirements to some extent. How- 
ans their application is solely within 
tan powers of the boards 
ethane a who carefully weight the 
a n the experience record and 

rences produced by the applicant. 
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Years of eminent practice or outstand- 
ing achievement weigh heavily in the 
applicant's favor. In addition, ad- 
vanced studies, higher degrees, tech- 
nical-society activities, contributions to 
engineering knowledge and progress, 
inventions and patents, technical pub- 
lications, high regard and esteem by 
fellow engineers, important develop- 
ments and achievements, and prior reg- 
istration in good standing in another 
state, are among the criteria used by 
the boards of examiners. 


Before an applicant can consider 
himself qualified for licensure by en- 
dorsement, he must show, in most 
states, at least 15 years of approved en- 
gineering experience and practice after 
graduation from an accredited school 
of engineering. Non-engineers may 
also be considered, but the require- 
ments established by boards are even 
more rigid; fewer engineers of this 
classification than any other have ever 
reached this pinnacle. Today there is, 
more than ever before, a pronounced 
trend to require all engineers to sit 
for a written examination before licen- 
sure. 


There is little doubt that, as time 
goes on and the back-log of older en- 
gineers in the unregistered category 
becomes smaller, the number registered 
by means other than by written exami- 
nation will become smaller. It also 
seems inevitable that it will soon be 
impossible in most states to process 
applications except on the basis of 
written examination, merely because 
of the numbers of applicants involved. 


Grandfather Clause 


During the ensuing years, the bogie 
of “Grandfather” clauses has reared its 
head. Some explanation on this is 
needed to clear the atmosphere, be- 
cause, still today, we hear some people 
use this expression loosely. 

Whenever any field of endeavor, such 
as engineering, becomes subject to 
statutory regulation for the first time, 
it is essential to recognize that there 
may be many already practicing suc- 
cessfully in that field. Many of them 
are well qualified; some of them could 
not qualify under the other provisions 
of the registration act. 

Therefore ,it becomes necessary to 
accept those who apply and prove sat- 
isfactory without written examination. 
It is well to note that a “grandfather” 


clause is always included in each 
initial professional statute. Usually it 
expires within a year or two, but 


not before adequate publicity is given 
as to its existence. Some states car- 
ried it for many years after the pre- 
scribed period. New York State had 
one, and it was effective until 1931, 10 
years after the initial registration law 
was passed in 1921. One state held it 
in effect for over 29 years. 

Today, the expressions “licensure by 
endorsement” and “eminence” have 
taken the place of the “grandfather” 
clause, with attendant higher qualifica- 
tions requirements as we saw above. 


Editors note Ur. Const 
requirements for lice 
procedure for filing, and 
tate board secretaries. 
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ISA Instrument-Automation 


Conference & Exhibit 


Cleveland Public Autorium, September, 7-13, 1957 


Why You Should Go to the ISA Show 


In this July ISA Journal, we give you the advanced program of ISA's 
12th Annual Instrument-Automation Conference; we explain its theme 


and integrated sessions; we list the daily topics and speakers; we de 


scribe the auxiliary conference features—clinics, workshops, and sym 


posia; and we give schedules of exhibits, committee meetings, and spe 


cial events. 


In short, we give enough information to enable you to 


select the days you want to attend, and TO PLACE YOUR TRAY. 
EL, HOTEL, AND CONFERENCE RESERVATIONS NOV, 


CONFERENCE WITH A THEME 


For the first time, this year the Annual ISA 
Conference will present an integrated program, 


planned about a central theme—instrumentation 
for systems control. The objective: to offer a 
broad view of the status of instrument systems 
engineering, recent outstanding developments, 
current trends, and likely future directions. 

The systems engineering approach to problems 
has been exceptionally productive in obtaining 








PROGRAM OUTLINE 


THIS PROGRAM WILL DELINEATE THE CONFERENCE 
THEME: “INSTRUMENTATION FOR SYSTEMS CONTROL.” 


SATURDAY AND SUNDAY: Workshops on systems engineer- 
ing. 
MONDAY: Introduction, orientation and background on Sys- 


tems Engineering. 


TUESDAY: 


Engineering. 


Research and development aspects of Systems 


WEDNESDAY: Performance and application view of Systems 
Engineering. 
THURSDAY: Justification and economic consideration of Sys- 


tems Engineering. 


FRIDAY: 


journal editors discuss instrumentation systems engineering. 


Over the publisher's shoulder — four technical 
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optimum solutions. 
the most comprehensive discussion ever offered on 
the use of Systems Engineering in attacking in- 
strumentation and automation control projects. 


Each Day: One Subject 


As shown by the Program Outline (See Box) 
each day’s sessions are devoted to a single aspect 
of the conference theme. And each day’s session 
topic is keynoted by an outstanding, nationally- 
recognized authority. 


Advantages of this integrated, one-theme con- 
ference are obvious: sessions are not restricted to 
specialty-subjects, but are broad, and of interest 
to everyone; implications and interpretations 0 
the new techniques are stressed, rather than only 
the technique itself; there are no concurrent se& 
sions—only one meeting at a time, so that yol 
won’t miss anything. 

This will be the outstanding instrument-aule 
mation event of the coming year. With session 
ranging from service clinics to a managemetl 
luncheon, there will be something of interest and 
value for every level of worker in the instrumetl 
field—from executive to maintenance man. 


DON'T MISS IT—PLACE YOUR RESERVATIONS NOW! 
1SA Jowrnd 








Now, ISA provides you with | 
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KEYNOTE 
SPEAKERS 


Dr. Simon Ramo 


Dr. Simon Ramo will keynote the opening session on Mon- 
day, September 9th, with his address, “The New Emphasis on 
Systems Engineering.” Dr. Ramo is president of Ramo-Woold 
ridge Corporation of Los Angeles. He holds a B.S. from the 
University of Utah (1933) and Ph.D. from Cal Tech in electrical 
engineering and physics (1936). On G.E.'s research staff, he 
worked in microwaves and electron optics and accumulated 
25 patents. In 1946, Ramo joined Hughes Aircraft as Direc- 
tor of Research of their new Electronics Dept., later becoming 
Director, Guided Missile Research, and then Vice President 
in charge of engineering and manufacturing. In 1953, Dr. 
Ramo and Dr. Dean Wooldridge formed their joint company 
which now has overall technical supervision of, and does 
weapons system engineering for, the USAF ballistics missile 


program. 


Tuesday's keynote speaker, Dr. Gordon S. Brown, will in- 
troduce the day’s topic, “The Research and Development View 
of Systems Engineering”. Dr. Brown is head of the Electrical 
Engineering Department and director of the Servomechanism 
Laboratory at MIT. He is a native of Australia, holding di 
plomas from the Melbourne Technical School in mechanical 
and electrical engineering, and master’s and doctor's degrees 
from MIT in electrical engineering. In 1952, he kecame head 
of the Department of Electrical Engineering and was elected 
chairman of the faculty. He is holder of the President's Cer 
tilicate of Merit, the Naval Ordinance Development Award 
and the George Westinghouse Award of the American So- 
ciety for Engineering Education. He is a board member of 
the Foundation for Instrument Education and Research, author 
of many articles, and coauthor with the late Donald Campbell 
of the popular text ‘Principles of Servomechanisms.” 





Dr. Gordon S. Brown 








Gerald Piel 


Dr. Cuthbert C. Hurd 


“The Performance and Application View of Instrument Sys- 
tems Engineering,” the topic of the third day’s session, will be 
keynoted by Dr. Cuthbert C. Hurd, vice president of IBM. 
Hurd came to IBM in 1949 from the Atomic Energy facility at 
Oak Ridge, where he was a technical research head. At IBM, 
he has worked in computer development and organized IBM's 
Applied Science Department. As Director of Automation Re 
search, he now spends full time applying computers to fully 
automated systems. Dr. Hurd has served in educational and 
scientific organizations involving mathematics throughout his 
career. He is now member of the National Academy of Sci- 
ences, a founder and past vice president of the Institute of 
Management Sciences, a fellow of the American Association 
for the Advancement of Sciences, and trustee of the Foundation 
for Instrumentation Education and Research. 


The keynote presentation for Friday's summation session 
“Over the Publisher's Shoulder”, will be given by Gerard 
Piel, publisher of the Scientific American magazine. Piel, a 
Harvard graduate (A.B. magna cum laude, 1937) was science 
editor for Life magazine 1939 to 1945, and in 1946, assistant 

the president, Henry J. Kaiser Company. In 1947, he helped 
reorganize the Scientific American, which has since grown t 
be the leading scientific journal of our time. For this achieve- 
ment, Piel was, in 1956, honored with a Doctor of Science de 
gree by Lawrence College. Of him the citation said: You 
have defended the validity of science from its own false wor- 
shippers. We are happy to honor one who shares a re- 
sponsibility for the free and enlightened use of the mind.” 
Gerard Piel is fellow of the American Academy of Arts and 
Sciences, and trustee American Museum of Natural History. 








TECHNICAL SESSIONS PROGRAM 


INSTRUMENTATION FOR SYSTEMS CONTROL 
SATURDAY, SEPTEMBER 7—10 A.M., 
CLEVELAND HOTEL 

Opening General Session—William E. 
Control Engineering 
Work Sessions on— 

Computers in Control Systems 

Systems Components 

Industrial and Military Systems Examples 
Each of these work sessions will consist of a panel of 
outstanding men on the subject. Out of this panel dis- 
cussion will come two, 15-minute “stimulator” talks. After 
these talks, these sessions will be open to audience dis- 
cussion and answers by the panel. The length of the 
sessions will be 14% hours, so that the same three sessions 
can be repeated on Saturday afternoon and Sunday morn- 
Ing. In this way, each group of men will be able to par- 
ticipate in all the sessions. 


Vannah, Editor, 


SUNDAY, SEPTEMBER 8—10:30 A.M., 
CLEVELAND HOTEL 
Continuation of the Saturday Work Sessions 


SUNDAY, SEPTEMBER 8—1:30 P.M., 
CLEVELAND HOTEL 
Closing General Session 


Re 1s Sunday afternoon session will serve as a focus and 
apitulation of the information evolved during the work- 
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ing sessions on Sunday morning and Saturday. Also at 
this time, the panel will attempt a critique of the systems 
workshop as a whole, in order to guide next year’s work- 
shop. While there are no formal papers planned, it is 
expected that these workshops will generate the most in- 
teresting sessions of the entire week. 

Chairman for these systems workshops is Chalmer E. 
Jones, Manager, Daystrom Systems Division of Daystrom, 
Inc. 


INSTRUMENTATION FOR SYSTEMS CONTROL 
MONDAY, SEPTEMBER 9—10 A.M., CLEVELAND 
AUDITORIUM MUSIC HALL 


Welcome from the Society. Dr. R. J. Jeffries, ISA Presi- 
dent-Elect-Secretary. 

Introduction and Conference Theme. John Johnson, Jr., 
Vice-President of ISA Technical Department. 

The New Emphasis on Systems Engineering. Dr. Simon 
Ramo, Executive Vice-President, Ramo-Wooldridge Cor- 
poration. Dr. Ramo will discuss the development, back- 
ground, and application of systems engineering techniques. 
Today, that part of the whole engineering job known as 
“systems engineering,” has become much more important. 
The job of integrating as a whole, as distinct from the 
invention and design of its parts, the creation and analysis 
of the overall answer to a problem, the breaking down of 
the total into a set of harmonious specific parts, the as- 
surance of compatibility and consistency in the ensemble, 
and the relating of that ensemble to the outside world that 
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—EXHIBIT HOURS— 


ISA’s 1956 show was among the 10 largest exhibits in 
the World! And there’ll be even more exhibitors this 
year at Cleveland. 

Monday, September 9—2:00 P.M. to 10:00 P.M. 
Tuesday, September 10—10:00 A.M. to 6:00 P.M. 
Wednesday, September 11—10:00 A.M. to 6:00 P.M. 
Thursday, September 12—12:00 Noon to 10:00 P.M. 
Friday, September 13—10:00 A.M. to 4:00 P.M. 














has originated the need and will employ the final results— 
these are the considerations beginning to represent the 
bottle neck in the application of new techniques in busi- 
ness, industry, and the military. 

Dr. Ramo will point out that the geatest need in systems 
engineering today is to increase objective quantitative 
thinking and to accept and match the challenge of the 
technical difficulty of large-scale systems developments, 
with high technical-systems engineering skills. Dr. Ramo 
will discuss what systems engineering is and how it can 
best be accomplished. He believes that an increase in 
emphasis on systems engineering is required because it 
will necessarily serve as a controlling factor in the future 
rate of expansion in the American instrumentation indus- 


try. 
RESEARCH AND DEVELOPMENT VIEW OF INSTRU- 
MENTATION FOR SYSTEMS CONTROL 


TUESDAY, SEPTEMBER 10—9 A.M., CLEVELAND 
AUDITORIUM MUSIC HALL 


Keynote Presentation. Dr. Gordon S. Brown, Head of 
Electrical Engineering, MIT, and Director of MIT’s 
Servomechanism Laboratory. 

Research Areas of Importance to Control Systems Engi- 
neering. Dr. John A. Hrones, Vice President for Academic 
Affairs, Case Institute of Technology. 

Transducer Accuracy and Reliability in Data Systems. M. 
E. Stickney, Assistant Manager, Systems Diviison, Beck- 
man Instruments, Inc. 

New Computational Developments. Dr. Edwin L. Harder, 
Director, Analytical Department, Westinghouse Electric 
Corporation. Dr. Harder will discuss the impact of the 
new computational developments of systems of automatic 
control. 


TUESDAY, SEPTEMBER 10—2 P.M., CLEVELAND 
AUDITORIUM MUSIC HALL 


New Developments in Analysis Instrumentation. Dr. Van 
Zandt Williams, General Manager, Instrument Division, 
The Perkin-Elmer Corporation. Dr. Williams will review 
new developments in analysis instrumentation, and high- 
light their problem-solving usefulness and effect on process 
feasibility. 

New Measuring Devices. Dr. Forest K. Harris, National 
Bureau of Standards. Dr. Harris will present the new 
measuring devices and techniques recently developed both 
here and abroad. Dr. Harris is the recipient of the 
Silver Medal from the Department of Commerce, is the 
author of a recent 800-page text in electrical instrumenta- 
tion and measurements, and recently returned from a 
world tour of scientific laboratories. 

Status of Solid State Devices. Dr. Donald Gimpel, Panel- 
lit, Inc. Dr. Gimpel will discuss the use of solid state 
devices as sensors and components in instrumentation. 


PERFORMANCE AND APPLICATION VIEWS OF _IN- 
STRUMENTATION FOR SYSTEMS CONTROL 
WEDNESDAY, SEPTEMBER 11—9 A.M., CLEVELAND 
AUDITORIUM MUSIC HALL 
Keynote Presentation. Dr. Cuthbert C. Hurd, Vice Presi- 
dent, International Business Machine Corporation. 
Importance of the Systems Approach to Process Control 
Design. Charles D. Close, President, CDC Control Serv- 
ices, Inc. Mr. Close will discuss the importance of the 
systems approach in plant design. 


294 





Use of Analog Simulation. R. L. Moore, Case Institute 
Technology. Professor Moore will discuss the emplo . 
of analog computer simulation in the Specification of 
process control system. ‘ 
Performance of Process Control Systems. wW. A.C 
ford, Principal Instrument Engineer, Design Division Et 
duPont deNemours & Company, Inc., and Chairman of I84 
Standards and Practices Committee on Variable-An 
Flowmeters. Mr. Crawford will particularly emphasix 





the dynamic limitations in the performance of PLOcess cop, 
trol systems. He will review experience and theoretig,| | 
considerations in the use of analog simulation for plant | 
design. ' 


WEDNESDAY, SEPTEMBER 11—2 P.M., CLEVELAND | 
AUDITORIUM MUSIC HALL 


Analysis Instrumentation. Dr. B. W. Thomas, Head of 
Manufacturing Research and Control, Texas Butadiene anj 
Chemical Corporation, and former contributing editor o 
instrumentation to Industrial and Engineering Chemistry 
Dr. Thomas will relate analytical instruments and Dt 
cedures to integrated data-logging equipment, high-speed 
computers, and close-loop control systems. 

Evaluation of On-Line Computers. Kermit Fischer, Pye. 
dent, Fischer and Porter Company. Mr. Fischer will Dre. 
sent an evaluation of on-line computers, based on his «&. 
perience with industrial instrument combinations on req). 
time computing systems. 

Computers in the Control Loop. Dr. E. M. Grabbe, Senior 
Staff Consultant on Automation, Computer Systems Jj. 
vision, The Ramo-Wooldridge Corporation, and Editor of 
the recent handbook “Automation in Business and Indus. 
try.” Dr. Grabbe will discuss facts and fancies regarding 
computers as used in the industrial control loop. 


JUSTIFICATION AND ECONOMIC VIEW OF INSTRU. 
MENTATION FOR SYSTEMS CONTROL 

THURSDAY, SEPTEMBER 12—9 A.M., CLEVELAND 
AUDITORIUM MUSIC HALL 





Keynote Presentation. (Speaker to be announced), 
Increase Yields, Labor and Error Reduction. Raymond E. 
Olson, President, Taylor Instrument Companies. Olson | 
claims that, once instrumentation equipment has been in- | 
stalled, actual figures on increased yields, labor effects, 
error reduction, better data, etc., are difficult to obtain. 
He will demonstrate the significance of such figures and | 
will relate them to America’s long-range business objec: | 
tives, both domestic and foreign. 
Cost, Performance, and Economic Justification. A. ¢. 
Brodie, Feedback Control, Inc. Mr. Brodie will examine | 
the costs, performance and economic justifications for com- 
plete control systems. 

Maintenance Costs of Data Sysiems. Neil M. Blair, Vice 
President, Panellit Service Corporation. Mr. Blair's tak 
will concern the costs invoived in maintaining modern aute- 
matic instruments, data-logging and control systems. 


THURSDAY, SEPTEMBER 12—2 P.M., CLEVELAND 
AUDITORIUM MUSIC HALL 


Instrumentation Analysis Pays Off. H. F. Moore, Est 
Research and Engineering Company. Although continuo 
plant-stream analyzers are the costliest instruments 
build, buy and use, they are being built and bought at # 
ever increasing rate. Mr. Moore will discuss the economit 
drive behind this phenomenon, giving types of application 
which are found most productive, and actual case histones 
which amply justify continued effort in this field. 
Economics of Data Handling. James McDonald, Assistatl 
Manager, Delaware Refinery, Tidewater Oil Company. 
his talk, McDonald will describe the economics of 
Tidewater Oil Company’s recent new refinery—the Wo 
largest process data-handling installation. 
Evaluation of Risks. O. Glenn Saxon, Professor of Ee 
nomics, Yale University, and Economics Consultant ® 
SAMA. Saxon will evaluate the real risks taken whe 
large-scale operations depend for their integrated cot 
tinuity upon complex and fallible systems of instrument 
tion. 
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PUBLISHERS’ SHOULDER ON INSTRU- 


FOR SYSTEMS CONTROL 
SEPTEMBER 13—9 A.M., CLEVELAND 


oveR THE 
MENTATION 


FRIDAY, 

AUDITORIUM MUSIC HALL 

Keynote Presentation. Gerard Piel, Publisher, The Scien- 
tific American magazine. 

Untouched Areas of Instrumentation. William E. Vannah, 

Editor-in-Chief, Control Engineering magazine. Vannah 

will explore untouched areas of instrumentation now hold- 


ing the greatest significance for industrial progress. 


Recent Events in Automation. Richard Rimbach, Publish- 
er, Instruments and Automation magazine. An interpre- 
tation of recent events in the automation field. 


Changing Technologies of Instrumentation. Charles 
Covey, Editor-in-Chief, The ISA Journal. Covey will pre- 
sent a critical review of present trends in the instrumenta- 
tion literature, and discuss the changing technology of 


instrumentation. 


PROGRAM OF SPECIAL CONFERENCE FEATURES 
SATURDAY AND SUNDAY, SEPTEMBER 7 & 8 


Instrument Maintenance Clinic. 8:30 AM, Fenn College. 
Registration starts at 7:30 AM, at the Tower Building. 
Classes available only to preregistrants! Instructions by 
maker’s factory-qualified teachers in trouble-shooting, re- 
pair, preventative maintenance and calibration on the fol- 
lowing wide variety of popular measuring and controlling 
instruments. Chairman, Francis R. Ely, Industrial Rayon 
Corp. 

Electronic Potentiometers 

Pneumatic-Actuated Control Valves 

“Force-Balance” Instruments 

“Motion-Balance” Instruments 

Electric-Control Systems 

Differential-Head Meters 

Millivoltmeter Pyrometers 

ph & Conductivity Measurements 

a-c Control Systems 

d-c Control Systems 

Industrial Telemetering 

Electronic Counters 

Electronic Test Equipment for Maintenance 

Closed-Circuit Industrial Television 

Primary Temperature-Measurement Elements 

Thermal-Conductivity Gas Analyzers 

Primary Flow-Measurement Elements 

Nuclear Instrumentation 

Combustion Controls 


New Courses. Three of the several subjects included in 
the Maintenance Clinic for the first time, are described as 
typical of what you can expect from every course: 


Electronic Counters. Basic principles of electronic coun- 
ters, timers, and predetermining counters, both binary and 
decimal systems, as they are used in industrial and labora- 
tory applications. Trouble-shooting procedures, using block- 
diagram concept, with emphasis on procedures that can be 
applied without detailed knowledge of the internal elec- 
tronics of each block. 


Closed-Circuit Industrial Television. Adjustment, align- 
ment, and care of the camera system, receiver, and monitor. 
Operating principles and trouble-shooting procedures that 
are generally applicable to all systems, based on picture- 
pattern behavior and oscilloscope wave shapes. Preventive- 
Maintenance checking procedures. 


a Instrumentation, Operating principles, trouble- 

ja and preventive maintenance of pickups (G-M 

tMaters? Proportional counters, ionization chambers, scin- 

meters) . pe pram systems (scalers, ratemeters, dosage 

an a of auxiliary apparatus (high-voltage supplies, 
8ers, flow systems, recorders). 


oe ed Applications Clinic. 10:00 AM, Fenn College. 
€istration starts at 9:00 AM, at the Tower Building. 


July 1957 


Available only to preregistrants. A series of lecture- 
demonstrations by leading computer makers. Stressed will 
be actual procedure of formulating a computer problem, 
setting it up on the machine, and interpreting the result. 
Clinic will show to control engineers the importance of 
computing machines. Chairman, Professor I. Lefkowitz, 
Case Institute of Technology. 

Analytical Instruments Clinic. 10:00 AM, Fenn College. 
Registration starts at 9:00 AM, at the Tower Building. 
This clinic will present, through manufacturer’s experts, 
the theory, design and use of the newest in lab and process 
stream analyzers. Chairman, James J. Shipman, B. F. 
Goodrich Reserve Center. 


SUNDAY, SEPTEMBER 8 
Sales Engineer’s Workshop. 1:30 PM, Cleveland Hotel. 
This session will examine and solve problems of instru- 
ment sales engineering and management—both from the 
maker’s and user’s viewpoint. A lively session is promised; 
everyone is invited. 


MONDAY AND TUESDAY, SEPTEMBER 9 & 10 
Data Handling Workshop. Monday 1:30 PM and Tuesday 
9:00 AM, Cleveland Hotel. Available only to preregistrants. 
Workshop will feature discussions of gathering, transmis- 
sion, processing and presentation of data, with “steering” 
by session coordinators to keep remarks to fruitful topics. 
Chairman, Neil Blair, Panellit Service Corporation. 


THURSDAY, SEPTEMBER 12 
Rubber and Plastics Industry Symposium. 9:00 AM, Cleve- 
land Auditorium. Registration starts at 8:00 AM. Chair- 
man, Dr. David R. Davis, General Tire and Rubber Com- 
pany, announces the following program: 
Introduction of Symposium—Dr. David R. Davis, General 
Tire and Rubber Company. 
Keynote Address: “Instrumentation and Control for the 
Rubber and Plastics Industry.” Charles B. Zimmer, Presi- 
dent Industrial Gages Corporation. A description of control 
and automation and the dependence of automation on in- 
strumentation for control will be discussed. The functions 
of the familiar instruments will preface the introduction to 
instruments that will permit the Rubber and Plastics In- 
dustry to do things that up to the present time have been 
impossible. 
“Anlysis of Rubber and Plastics by Physical Methods.” 
Dr. Allen S. Powell, Assistant Professor of Chemistry, Case 
Institute of Technology. Since analytical instrumentation 
has proved to be essential to control and research labora- 
tories, this paper will show the application of electron 
microscopy, X-ray diffraction, absorption spectroscopy, mass 
spectrometry and related methods of characteristization of 
polymeric materials. The principles and some results of 
these studies will be discussed and illustrated. 
(Subject to be announced later)—Mr. Eugene L. Mleczko, 
Assistant Head, Instrumentation & Control Design Dept., 
Aerojet-General Corporation. 
“Some Instrumental Techniques in the Testing of Rubber 
and Plastics.” Charles E. Sitz, Senior Research Instrumen- 
tation Technician, The B. F. Goodrich Company Research 
Center. All applications of the instrumental techniques 
used in testing the physical properties of rubbers and plas- 
tics will be discussed. Included will be details relating to 
the automatic control of temper, ozone concentration, stress, 
restitution on impact and plasticities. 
“Recent Applications of Radioactive Measurement Systems 
to Rubber and Plastics Processes.” H. L. Cook, Jr., Chief 
Engineer, The Ohmart Corporation. The theory and prin- 
ciple of operation of gamma gaging will be discussed, and 
general applications for density, percent solids, and level 
listed. Specific applications in the synthetic latex process 
and several plastic processes will be presented in detail. 
“Automation—Key to Productivity.” E. Paul Morehouse, 
Conference Leader, Training Division, The Goodyear Tire 
and Rubber Company. The evolution of industrial auto- 
mation through the ages of history will be graphically illus- 
trated in this paper, and the story of resistance to auto- 
mation and the power of automation overcoming that re- 
sistance discussed. 
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Standing before the blackboard is one of 
the most articulate spokesmen for using 
instrument technology in probing and un- 
derstanding homo-sapiens: Norbert Weiner 
of MIT. Dr. Weiner's talk on brain wave 
measurements was a high spot in a recent 
FIER project aimed at... 


Blazing a Trail 


ATION FEEDBACK 






for Bio-Medical Instrumentation 


RIDGEFIELD, Conn., June 10-11, 1957 — An intruiging 
experiment in technical cross-fertilization—FIER’s first 
formal project—drew over 60 outstanding industrial and 
military instrument design and development engineers to a 
converted goat barn in this charming, old colonial village. 
There, in the library-loft of the New England Institute 
for Medical Research, rubbing elbows with medical-scien- 
tists and observers from Universities, the Government, and 
other Foundations, the instrument fraternity was exposed 
to a unique and intense briefing on some of the unsolved 
problems in measuring human ailments. 

Dr. John Heller, Director of the Institute and a Founda- 
tion Trustee, dramatically opened this “Conceptual Clinic” 
by demonstrating the instruments now in the familiar doc- 
tor’s “black bag.” ‘“‘Most of these instruments,” stressed 
John, “are basically the same as they were a few hundred 
years ago. When you consider the remarkable advances in 
instrument technique made by the physical sciences, the 
alarming need for updating the doctor’s diagnostic tools 
is starkly revealed.” 


From Alpha to Ophthalmology 


With this challenge as an opener, the Clinic soon hit “pay 
dirt.”” The first promising area was touched on by Norbert 
Weiner when he discussed the significance of alpha rhythm 
in electroencephalography. ‘Using more adroit instrumen- 
tation and computational techniques,” reported Weiner, “we 
seem to have identified a basic ‘clock mechanism’ in the 
brain which possibly may be a powerful new physiological 
index for determining, and perhaps treating, mental aberra- 
tions in the human.” Aside from his news-making report, 
the brilliant MIT mathematician provided innumerable 
“feedback” contributions as a member of the audience. 

Subsequent demonstrations covered unsolved or poorly- 
solved measuring problems in locating tumors, blood clots, 
and kindney stones and in diagnosing bowel and joint 
ailments. Some of the tedious and delicate chemical meas- 


urements of bio-medicine were illustrated, with special 
pleas made for faster and better methods for isolating 
indols, analyzing urine and blood, tagging proteins, 

On the second day of the Clinic, specific medical areas 
were covered. Specialists in dentistry, pediatrics ang 
ophthalmology described some of the more baffling meagyre. 
ments they try to make, and put in their request for the 
ingenious services of the professional instrument designer, 
Some sample problems: assaying force patterns in chey: 
measuring finger nail growth in premature infants; locating 
and removing non-ferrous objects from the eye. 


Feedback from the Visitors 

All throughout the sessions, the visiting instrument en- 
gineers were quick to ask questions and to offer possible 
methods for solving the problems. In 
“feedback” session at the end of the first day was especially 





fact, an evening | 


designed to bring out these comments and proved one of the 


most rewarding aspects of the affair. 
But the most exciting example of the well-known instri- 


ment engineer creativity came during the morning of the | 


second day when an Obstetrician described one of his prob 
lems: the rather groping and vague use of “manual” prob 
ing of the internal contours of the pelvic structure to pre 
dict delivery and pre-natal difficulties. Fully 15 different 
solutions 
ducers—were emitted by instrument men. One exclaimed, 
“the problem is very similar to oilwell exploration.” 

While all attendees at the Clinic agreed that it had served 
its primary urpose of “bringing two disciplines together 
and destroying the semantic curtain,” most were concerned 
about how the ideas sown at Ridgefield might be brought 
to fruition. This responsibility—this important job a 
fol!owing-up on ideas and interest generated by the project 

is one which will be enthusiastically assumed by the 
Foundation. Look for reports on progress in sponsored 
research stemming from the Ridgefield Clinic in future ed: 
tions of Fundation Feedback. 





Black Bag contents was dramatical- 
ly held aloft by Dr. John Heller to 
demonstrate how little the doctor’s 
“tools” have changed over the 


years. parts of jaw. 
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Dental stresses were explained by 
Doctor L. Fox who asked for a sim- 
ple, non-disturbing method of meas- 
uring force distribution in 


Pelvic configuration model being 
demonstrated here by Dr. |. Frieé 


man prompted many ideas for @ 
simple instrument for measuring 
the bone dimensions. 
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Day Releases Radiation 


At ISA’s National Nuclear Confer- 
ence, Atlanta, April 11, Ed Day, Jr., 
chairman of sub committee RP25, re- 
leased copies of the Tentative Recom- 
mended Practice on Materials for In- 
struments in Radiation Service. To an 
audience of nuclear instrument spec- 
jalists, Day explained the purpose and 
scope of the RP. 

Nuclear energy has introduced a new 
property by which material specifica- 
tions must be defined—radiation re- 
sistance. The physical properties of 
many materials used in instruments 
and their accessories are changed, us- 
ually harmfully, in the intense radia- 
tion of nuclear processes. For ex- 
ample, organic compounds suffer ioni- 
zation under beta, gamma and neutron 
radiation; metallic conductors are 
affected chiefly by neutrons, probably 
caused by atomic displacement from 
their normal crystal lattice. Obvious- 
ly, instrument components subject to 
intense radiation must be designed for 
proper function under exposed condi- 
tions. 


RP25 will guide in selecting mater- 
ials of construction for instruments to 
be used in and near nuclear reactors, 
chemical processes, power plants, etc. 

Tentative RP25 contains sections 
treating the following subjects: 


General Guide for material selection: 
intensity of flux; for insulators, 
metals, surface smoothness. 

Insulating Materials: elast- 
omers. 

Metals, properties: hardness, tensile, 
impact, fatigue strength; density, mag- 
netic suseptibility, resistance. 


plastics, 








Instrument RP for Study 


Special Components: motors, switches, 


control and instrument components; 
capacitors, resistors, wiring; thermo- 
couples; ionization chambers; lubri- 
cants; semiconductors and vacuum 
tubes. 

Shielding Materials: lead, iron, steel 
and marble bricks; iron shot; high 


density concrete and glass blocks. 


Appendir: definitions; sources of dam- 
age; range of travel various particles; 
bibliography. 
RP 25 Committee 

Committeemen who prepared tenta- 
tive RP25 are: E. S. Day, Jr., Chair- 
man; W. A. Richards, Alternate Chair- 
man; J. E. Kaveckis, R. S. Hammond, 
G. R. Wilde, C. O. Clemetson, R. L. 
Grenda, all of General Electric Com- 
pany, Richland, Washington; B. E. 
Woodward, General Electric Company, 
San Jose, Calif.; W. R. Langdon and 
E. L. Mincher both of General Elec- 
tric Company, Schenectady, New York; 
A. R. Brooks, E. I. duPont Company, 
Newark, Delaware; E. E. Forslind, 
Goodyear Atomic Corporation, Chilli- 
cothe, Ohio; J. DeLorenzo, Oak Ridge 
National Laboratory, Oak Ridge, Ten- 
nessee. 


Questionnaire Distributed 

A questionnaire was distributed to 
conferees asking information on their 
experience with radiation damage, 
their reaction to the Tentative RP25, 
and suggestions for its content and 
form. These questionnaires and all 
other correspondence are to be ad- 
dressed to Ed Day, 761 Building, Rich- 
land, Wash. 





Annual Meetings Slated 
for Cleveland Show 


Several National Society meetings 
have been slated to be held during the 
Cleveland Show. All ISA members are 
invited to attend the Annual Members 
Meeting on Tuesday, September 10 at 
9:00 a.m. in the Cleveland Hotel. The 
District Council Meeting is planned for 
the same date at 10:00 a.m. in the 
Cleveland Hotel. Also on the agenda 
of meetings for Tuesday is the Council 
Lunch and Meeting. Luncheon at 12:30 
Pm. in the Cleveland Hotel. 

On Wednesday, September 11, at 
12:30 Pm., the Section Officers Lunch 
Will be held in the Cleveland Hotel. 
Later that afternoon, at 3:00 p.m. Sec- 
tion Officers Clinics will be in session. 

e Erecutive Board Meeting will be 
held at 9:00 a.m. on Friday, September 


luly 1957 


13, at the Statler Hotel. Complete de- 
tails will follow on the various Com- 
mittee Meetings which will take place 
at the Statler Hotel and the Cleveland 
Auditorium. 


President’s Reception 
Highlights Informality 


One of the really bright spots in the 
Cleveland Show, which is studded with 
bright spots, is the Reception given by 
President Justus T. Vollbrecht and the 
other ISA officers at the Cleveland 
Hotel, Sunday, September 8th at 4:00 
p.m. 

Section officers, committeemen and 
members have been invited to bring 
their wives and join the exhibitors and 
the National officers in an informal 
afternoon. Informal dress will be the 
order of the day—Stimulating conver- 
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Stotsenburg Named 
Sections and Membership 
Chairman 





Ralph M. Stotsenburg 
Ralph M. Stotsenburg, sales manager 


for Fielden Instrument Division of 
Robert-Shaw-Fulton Controls Company, 
Philadelphia, has been named chair- 
man of our Section and Membership 
Committee 4D-1. 

The committee which Ralph heads, 
works as an advisory and policy group 
through the District Vice Presidents 
and District and Section membership 
Committees to establish new sections, 
strengthen old ones, get new members 
and keep the existing membership. 
Typical of their programming and 
services to meet the needs of the mem- 
bers are the groups within the New 
York Section devoted to aeronautical, 
and medical-biological problems of in- 
strumentation. 


sation along with refreshments will 
make this affair a stellar one. 

Here is an opportunity for members 
across the country to get acquainted 
with their fellow members and swap 
ideas or just “gab.” 


7 . 
Don’t Miss Out 
on Gala Banquet 
This year’s Banquet at the Cleveland 
Show will very definately feature a 
maximum of entertainment and a mini- 
mum of speeches, say the folks in the 


know. The gala affair will be held 
Wednesday evening at the Statler 
Hotel Ballroom. Tickets are $12.50 


and well worth the price. 

Don’t miss out, get your reserved 
banquet soon as possible. 
Seats will be allotted on the basis of 
how early your reservation is made. 


seats as 
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The story of ISA’s Third National Flight Test Symposium 
held at Los Angeles April 29-May 1, 1957 as reported 


by F. G. McGavock, public relations committeeman. 





(Left Photo) Intense interest typical of all symposia and workshops is shown by attenders at this ses- 


sion. 


Magnetic Tape Ground Handling Facilities. 


(Right Photo) B. T. Johnson of Boeing Aircraft chaired the Technical Workshop on Progress in 
Nearly 50% of these conferees are using tape systems. 


Johnson stated that editing was essential to provide monitoring and control over data processing. 


Flight Test Symposium 
Features Panels and Workshops 


Over 500 of America’s leading flight- 
test engineers attended ISA’s Third 
National Flight Test Instrumentation 
Symposium, April 29-May 1, 1957, to 
exchange ideas and developments in 
this complex new field. The explosive 
growth of flight into hypersonic speeds 
and spatial altitudes have brought in- 
creasing demands from instrument 
people for more information and great- 
er accuracy. Ever since the first, 1955, 
Flight Test Symposium in Wichita, the 
top personnel in flight testing have at- 
tended, to informally discuss their 
problems. 


To hold discussion within practical 
limits, a new technique was used this 
year. As a main feature of each day’s 
program, there was an informal morn- 
ing panel session. This was followed 
in the afternoon by technical work- 
shops that detailed the discussions 
generated in the morning. 


Advanced registration and informa- 
tion on subjects chosen for the various 
workshops, eliminated snap decisions 
by attendees in choosing the most ap- 
propriate workshop for each afternoon. 
Before the opening session on Monday 
morning, 65% of the attendees had 
used these preregistration facilities. 
For the first time this year, ISA mem- 
bership was a requirement for regis- 
tration, which resulted in 111 new 
members for ISA. 
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Workshop Survey Conducted 


Attendance at each workshop was 
limited so that a majority of attenders 
could enter into the discussions. Under 
the direction of J. C. Hoagland, Lock- 
heed Aircraft Company, the workshops 
were efficiently handled. In selecting 
workshop subjects, three groups were 
considered: 1. vendor interests; 2. en- 
gineers and technicians looking for a 
solution to a given problem; 3. engi- 
neers and managers looking to tomor- 
row as well as for the basic approach 
to problem solution. 

A survey conducted after the sympo- 
sium showed that a workshop devoted 
to “hardware subjects” was not as well 
attended as were those devoted to basic 
subjects. This survey revealed two 
predominate interests: 1. basic prob- 
lems; 2. solution of problems as solved 
by others; also that the workshops 
should emphasize fundamentals. Work- 
shop chairmen were selected for two 
traits: knowledge of the subject, and 
their ability to make an audience talk. 

The following remarks about these 
very successful workshops are direct- 
ly quoted from the person making the 
comment: “Excellent selection of work- 
shop chairmen.” “Restricting work- 
shop attendants to ISA members kept 
size to more workable limits and per- 
mitted us more active participation.” 
Not all the comments were favorable, 


however: 








“Workshops seemingly were | 


not as natural and beneficial as those | 


of previous years.” 


“T’d like to have ' 


an advanced agenda of all workshops.” | 
“Workshop 15 did not discuss practi- | 


cal accuracies. Apparently, the piloted 
aircraft instrument people have lulled 
themselves into a 0.1% accuracy figure, 
which I would seriously question!” 


Technical Session Highlights 


Chairman E. O. Spencer keynoted 
the opening session and set the infor 
mal pace which has been the outstant 
ing feature of this Annual ISA fume 
tion. Glen E. Sanderson, Lockheel 
Aircraft Company, was chairman of 
the first day panel session, and dis 
cussed the various “Phases of Optimir 
ing the Instrumentation Systems” used 
in the flight testing of aircraft. Panel 
speakers were: A. J. Mallinckroil, 
Communication Electronics Lab., R.¢ 
Hervey, Beech Aircraft Company; and 
E. O. Spencer, Hughes Aircraft Com 
pany. These speakers discussed te 
general-management aspects of a sy 
tem to solve technical problems. The 
discussed the basic starting point for 
determination of an instrumentati 
system requirement, which lead to gel: 
eration of problems. These problems 
were discussed from the position # 
light-plane and executive-transpir 
makers, as well as from the position 
the large, military-project manufactl 
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These authorities formed the panel 
for the third day’s opening session 
on Advanced Instrumentation Tech- 
niques. Left to right they are: N. 
y. Anderson, Cornell Aero Lab.; 
George Shaw, Radiation Inc., C. R. 
Pettingal, Douglas Aircraft; R. 1. 
Sink, Consolidated Electrodynamics 
Corporation; and session chairman 
J. C. Londelius, Douglas Aircraft. 


ers. The speakers emphasized that, to 
arrive at the optimum system, it is im- 
portant to extract techniques from 
any other instrumentation field. 

This morning panel session was the 
“kick off’ for afternoon workshop 
groups. Trends and philosophies pre- 
sented in the morning, prepared par- 
ticipants for lively discussion in great- 
er detail in the afternoon groups. 

A unique and very different type of 
session was provided by W. M. Koel- 
lish, Vertol Aircraft Corporation, in 
discussing helicopter instrumentation. 
He highlighted three critical problems, 
crash monitoring, blade tracking, and 
torque determination, and described a 
new, small FM transmitter which is 
mounted on the rotating shaft for 
transmitting information directly to 
an airborne receiver within the air- 
craft. F. E. Wood, Boeing Airplane 
Company, emphasized that the plan- 
ning, forecasting, and availability of 
equipment and manpower for any test 
requires the effort of many individuals 
under the direction of a capable man- 
ager, in his speech “Instrumentation 
Facility Management.” Black and 
white and colored pictures of the shock 
cones and shock patterns of the air 
passing across an aircraft, were shown 
by G. J. Buzzetti, of Lockheed Aircraft. 
These pictures were taken of an air- 
craft in flight during normal tests. 

W. W. Barrett, from Acro Aircraft, 
Ltd., of Toronto, stated that “the cost 
Seehe tm station today ranges from 
- ’ - Systems for a jet fighter, 

some $500,000 for a transcontinental 

mber,” in his discussion of “Instru- 
mentation Economics.” He pointed 
out, that as a rule, each measurement 
required between $1000 and $1500 
Worth of equipment. And that as 
ae aoe may be measured 

‘ aft project to deter- 
mine performance. 
ion pel questions were 
ie te aa nds a ths conferees, 
mae. done lon of “Practical Accu- 

, ponents and Systems” by J. 


July 1957 





Hermayer, Republic Aviation Corpora- 
tion. He brought out many interesting 
points in discussing “what is accuracy” 
and “what is its meaning” in light of 
todays aircraft problems. Following 
this same theme, J. O. Mallernee of 
North American Aviation, advised air- 
craft test workers to “question every 
test before starting to determine if the 
simplest methods of instrumentation 
and testing is being undertaken.” For 
example, “why use a telemeter system 
when a camera or a oscillograph can 
obtain the information faster and 
cheaper”? 

In the panel discussion on Tuesday, 
Dr. A. B. Dember, Assistant Head, Test 
Department, Navy Ordinance Test Sta- 
tion, China Lake, California, served as 
chairman. In his introduction, he 
pointed out that “a clear recognition 
of the limitation and a long-range 
knowledge of future requirements are 
fundamental to effective and economi- 
cal development of new systems. We 
cannot over-emphasize the dangers of 
instrument systems limitations to 
weapons development. If not overcome 
in time, these limitations will deter- 
mine the pace at which the develop- 
ment itself can take place.” Another 
man from China Lake, Fred Ashbrook, 
discussed “Limitations of Systems De- 
sign,” as imposed by state-of-the-art 
boundaries, component accuracies, 
component reliability, resolution and 
noise level. He points out that, with 
the evolution of complex instrument 
systems, the aircraft engineer has to 
go from intuition to systematic solu- 
tion, to avoid limitations by the human 
mind itself. 

Consolidated Electrodynamics Cor- 
poration Director of Systems Division, 
Harry Burke, stated that environmen- 
tal factors impose serious problems, 
but systems performance may be maxi- 
mized by spliting the systems and pro- 
viding optimum conditions for each 
portion, in his discussion “Limitations 
of Systems Performance.” With re- 
gard to training, Mr. Burke said, 
“With instrumentation systems, like 
any other piece of precision equipment, 
you sink or swim with your operators.” 

“Limitations of Data Promessing,” 
were discussed by A. A. Neuland of 
Lockheed Missile Systems. He claimed 
that the recording of data in form 
suitable for automatic data processing, 
will be fundamental to any future ad- 
vance. T. <A. Vogel, of Convair, 
stressed that good experimental design 
is basic to meaningful interpretation. 
But just as essential, are good com- 
munications between the groups in- 
volved in test planning, instrument 
operations, and data reduction. 


Afternoon Workshops 


Some of the topics discussed in the 
afternoon workshops created great in- 
terest. W. R. Hoover, Convair, dis- 
cussed the instrumentation advances 
achieved since the 1956 Fort Worth 
meeting, and the objectives which 
should be sought for in the future. It 
was brought out that tape transport 
has established itself as a reliable in- 





All the members of the Program 
Committee are shown at one of the 


author’s breakfasts. Left to right 
are Floyd Bryan, Douglas Aircraft; 
Gene Spencer, Hughes Aircraft; 
Glenn Sanderson, Lockheed Air- 
craft; and Jack Hoagland, Lock- 
heed Missiles Division. 


strument element which is significant- 
ly better in precision that the other 
items used, such as transducers and 
signel converters. R. D. Mylius, Con- 
vair, stated that in-flight calibration 
techniques are becoming more impor- 
tant in modern flight testing, due to 
the expanded environment of flight. 
He listed three procedures for in-flight 
calibration: maneuvering the aircraft 
to established value, substituting elec- 
trical values which are suitable refer- 
ences, and third, supplying physical 
finite values which may be used. 

McDonnell Aircraft’s J. C. McAllis- 
ter, pointed out that in-flight and 
ground real-time data computation, 
particularly using analog computers, 
allows direct transmissions to the 
ground of aerodynamic performance 
parameters. D. B. Ince, of North 
American Aviation, in his discussion 
“Flow Quantity Measurement,” stated 
that the important item to be solved 
is the measurement of the quantity of 
fuel used and the quantity of fuel 
available in the aircraft. This infor- 
mation determines the cruising range 
and the operating efficiency of the air- 
craft. 





Complete proceedings of the 
1957 Flight Test Symposium, in- 
cluding summaries of the work- 
shop discussions, and several 
additional contributed papers 
are available. They may be ob- 
tained by enclosing a check or 
money order in the amount of 
$4.50, and addressing: 


Office of the Secretary, 
Los Angeles Section 


Instrument Society 
of America 


5225 Wilshire Boulevard 
Los Angeles 36, California 
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In the course of the conference, W. 
P. Elfendahl of Boeing, proposed series 
of standards to assist in the training 
of technicians and the interchange of 
equipment and data within the indus- 
try. This is a fertile field for follow 
up by the National ISA Society, in the 
establishment of aircraft installation 
standards. 

A second session on missiles probed 
into the problems of data correlation, 
from static firings to preflight. Here 
the greatest emphasis was placed on 
limitations consequent upon data from 
the use of different transducers in the 
development stages and in final flight. 
An other subject covered was savings 
in economics and program-timing made 
possible by airborne simulation in a 
flying laboratory, for the development 
of air-to-air missiles. 


Banquet with Hawaiian Overtones 


Most technical meetings generally 
schedule a banquet, and it may be 
emphatically stated that one was cer- 
tainely held Tuesday evening in the 
Pacific Room of the Hotel Statler. The 
clatter of dishes died away to the 
competitive symphony, both music and 
motion-wise, of a group of Hawaiian 


* ExecDirector’s Diary 


entertainers. Demonstration in the 
hula was commented upon very ably 
from an instrumentation aspect by Mr. 
Bernard Benson of Benson-Lerner. In- 
struction was given to a number of 
members of the emminent profession, 
and it was evident that instrumenta- 
tion people have talents for more than 
just instrumentation. 

Brigadier General C. A. Shoop, Vice 
President and Director of Hughes 
Aircraft, was toast master. He in- 
troduced Professor R. A. Lindskog, 
who dealt with nuclear energy from a 
layman’s standpoint, which generated 
great listner interest. Chief of Flight 
Test for Boeing Aircraft, A. M. “Tex” 
Johnson, closed the banquet on a seri- 
ous note, reviewing the past of flight 
test instrumentation and the problems 
confronting the industry now. 


Feedback 


At the end of the conference, atten- 
dees were presented with a question- 
naire which read: “what I liked best 
about the meeting; what I liked least 
about the meetin; and the best work- 
shop session was ..... Some of the 
actual statements elicited follow: “I 
like the ability to informally gather 
with those of like fields of work and 





discuss developments.” “] liked thy 
freedom of discussion and the invaly. 
able information obtained.” “] did ng, 
like the many papers which tended ty 
generalize the subjects.” “Panel go. 
sions were little more than 


pre 
sales pitches.” “Too hardvan 
minded.” ‘Too many aircraft veal 


“Need more discussion on al] types 
power plants.” “Highly technical gp 
tails were presented by too Many of 
the panel speakers.” And a very te 
vealing quotation which was NO doubj 
a common sentiment: “No time to 
catch up on my sleep!” 


1958 Symposium Plans 


The 1958 Flight Test Symposiyp 
Committee, under Ralph H. Tripp, is 
already looking forward to the 1958 
meeting in New York. The committee 
met on May 27th to formulate plan 
There is a lot of enthusiasm for th 
coming meeting, and there are many 
new and different twists in the pla. 
ning stages, for this future symposiyn, 
R. H. Tripp, chairman, says: “If you 
have any idea, let us hear from yoy’ 
Tripp can be reached at the Grumam 
Aircraft Engineering Corporation, 
Bethpage, Long Island, New York. 











Our Conference and Exhibit each 
year is also the time for our Society’s 
Annual Meeting. These programs in- 
clude meetings of the Council of Na- 
tional Delegates, the Executive Board, 
the Section Officers, the National Com- 
mittees and Divisions, the President’s 
Reception, the Banquet, and the Mem- 
bers Meeting. 

Schedules of these meetings appear 
in the Advance Program which has 
been mailed to each member. 

Attendance at the Annual Members 
Meeting has been very sparse. Your 
Officers always plan quite a compre- 
hensive series of reports of past activi- 
ties and future objectives. Discussion 
from the floor enables the Executive 
Board to get first hand reactions to 
the Society's programs and administra- 
tion. Yet, except for those who are in 
official positions either at the Section 
or National level, the attendance by 
the “rank and file’’ member is virtually 
nil. 

Some have proposed abandoning the 
Members Meeting since the Section Of- 
ficers and National Delegates get these 
reports and have their discussions in 
their own scheduled Council and Sec- 
tion Officers meetings. Others feel that 
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we must do more to attract the mem- 
ber to the meeting to get the JSA story 
to the grass roots. Readers of this 
column can feel free to write President 
Vollbrecht or me with their sugges- 
tions on how to get more members out 
for the meeting to be held this year at 
Hotel Cleveland, Tuesday, September 
10, at 9:00 A.M. 

This year’s Council meeting will 
probably be better attended than last 
year because of the proposed amend- 
ments to the Society’s Constitution and 
By-Laws. Yet a good number of ISA 
Sections have had no representation 
at the Annual Council meetings. While 
there are many more deserving quali- 
fications for election to the important 
post of National Delegate, one obvious 
consideration in the selection is avail- 
ability for attending the Annual Coun- 
cil Meeting. Very shortly President 
Vollbrecht will be canvassing the Dele- 
gates and Alternates as to their at- 
tendance, in the hope of achieving 
100% Section representation this year 
in Cleveland. 

The Exhibit and Conference pro- 
grams are larger this year than be- 
fore. In scheduling the Conference ac- 
tivities, a good number of the Clinics 


and Workshops are being held during 
the week-end preceding the opening of 
the Exhibit and Technical Sessions. 
This will enable 7SA members to & 
tend more programs and spend more 
time at the Exhibit than was possible 
in the past years. 

If you have not done so already, 
make definite plans to be in Clevelané 
from September 7 through September 
13. A huge attendance is expected and 
the hotels are already well booked up. 
Let’s make Cleveland a place where 
more ISA members participated that 
in any former JSA Annual Meeting, 
Conference and Exhibit. 


Bit Kecednseh 








Please see Page 292 for the 
12th Annual ISA Instrument 
Automation Conference & 
hibit information—a 


on “Why You Should go to the 


ISA Show!” 
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, Nominees for ISA National Officers 1957-58 


ee »sident-elect-secretary. Henry C. Frost is 
— tl coctenar of Corn Products Refining Company 
yao oo He has been active in ISA affairs since 1946. 
-~ en i served as chairman of the Program Committee 
rs the Annual Meeting held in Chicago and in that year 
was elected a Vice President of the Society. He was elected 
First Vice President in 1948 and has served on the Recom- 
mended Practices and Society Structure and Planning Com- 


ittee. ' _ 
~ cana for Vice President of General Relations Depart- 
ment. Phillip A. Sprague is president and director of Hays 
Currently he is 


Corporation in Michigan City, Indiana. I y 
chairman of the Society Structure and planning Commit- 
tee and a member of the Finance Committee. He has been 
a member of ISA since 1953. In addition to his work on 
the national level, Mr. Sprague is an active member of the 
Northern Indiana Section. 
Nominee for Vice President of the Industrial Department. 
Dr. Ralph H. Tripp is head of the Instrumentation Depart- 
ment of Grumman Aircraft Engineering Corporation. As a 
member of ISA he has served on the D-14 Aeronautical Sub- 
Committee for several years and was elected to the Execu- 
tive Board as Vice President of District I. He is cur- 
rently Chairman of the Fourth Annual Flight Test In- 
strumentation Symposium which is to be held in New 
York in May 1958. 
Nominee for Vice President of District I. Carl W. Gram, 
Jr. has been with the Mason-Neilan sales organization 
since shortly after his graduation from Dartmouth College 
in 1987. In 1953 he was appointed manager of the com- 
pany’s Petroleum and Chemical Division. He has been a 
member of ISA since 1948. Last year, he served as co- 
chairman of the New York Host Committee for the 11th 
Annual ISA Instrumentation and Automation Conference- 
Exhibit. 
Nominees for Vice President of District III. John T. Elder, 
renominated District III Vice President, is employed in the 
Engineering Department of the Tennessee Eastman Com- 
pany. In 1945, when the Tennessee Section came in as an 
ISA charter Section, he was elected its first president. 
Presently he is serving as District Chairman of the Sections 
and Membership Committee. With a wide background of 
national service, he has also managed to serve on one or 
more committees since his Section was formed. 
Nominee for Vice President of District V. Gordon D. 
Carnegie is owner of the King Instrument Company. Hav- 
ing served a one year term as District Vice President, he 
has been nominated to serve an additional 2 years. Prev- 
iously he served on the Sections and Membership Commit- 
tee in addition to various committees and offices of the 
Cleveland Section, which he joined in 1945. Earlier, he 
was a member of the Wayne County Section. 
Nominee for Vice President of District VII. John F. Draf- 
fen is a research group leader at Monsanto Chemical Com- 
pany, Texas City, Texas, in charge of a group doing re- 
search work on control of chemical processes. He served 
a8 national counselor for the Houston Section of ISA in 
1954 and 1955, and was a member of the ISA national nomi- 
nating committee in 1956. He is a registered engineer in 
the state of Texas. 
Nominess for Vice President of District IX. Adelbert “Dib” 
Carpenter is a sales engineer and divisional manager in 
be veri California office of Fischer and Porter. He 
beard ‘mg member of the Northern California Instru- 
north mcg agen later affiliated with ISA. He has held 
malin — in his local Section and was active in 
mess & his Section 8 local show which has become an 
‘ual event. In 1956-57 he served on the National Nomi- 
hating Committee. 
and yorresignations of the Vice Presidency in Districts VI 
take (eam and elections for these Districts will 
n September. 
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> What Qualifications 





for Membership Means to You 


The two-fold purpose of the proposed 
amendments to the ISA constitution 
and By-Laws providing for member- 
ship qualifications, which were sent 
to all members in mid-June, is basical- 
ly (1) to provide wider recognition of 
instrumentation as a career, and (2) 
to provide for expanded activities and 
services to our members and the en- 
tire field of instrucentation. 

Establishing progressive levels of ex- 
perience and achievement is the most 
practicable method of recognizing the 
special qualifications and accomplish- 
ments of our members both within our 
Society and among the technical, in- 
dustrial, and general publics. ISA’s 
steady growth has been toward higher 
levels of leadership in the field of in- 
strumentation. We are reaching out 
and attracting increasingly important 
people to our programs. Participants 
in our many activities are making real 
and lasting contributions to the tech- 
nology of our broad and complex field. 
Wider recognition of our highly ex- 
perienced membership is necessary to 
continue to attract top-level attention 
and support. 


To furnish more services, our So- 
ciety has to look to more revenues from 
dues and from other activities. These 
services, outlined in considerable de- 
tail in the brochure sent you last 
month, include increased programs of 
National, Regional, and Section con- 
ferences and exhibits; accelerated ex- 
pansion of our highly important stand- 
ards and practices activities; a broad- 
er publications program; an intensive 
development of membership relations 
to strengthen and increase Sections, 
attract new membership, and publicize 
our operations; and broader programs 
of training and education. Lasting 
prestige and success for ISA and its 
individual members comes essential- 
ly from the value and extent of its 
services. They are already being ex- 
panded into those areas where the best 
opportunities exist and for which the 
funds are available. $30,000 from our 
12 years of accumulated surplus of 
$150,000 are being plowed back into 
such services. The proposed increases 
in dues for the higher grades and the 
fees for new members will yield addi- 
tional resources to sustain our ex- 
panding services. 
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The proposed amendments establish 
qualifications for future members and 
do not apply to present members of 
ISA. While most of our membership 
is thought to be fully qualified for the 
proposed full Member grade as spelled 
out for new applicants, each present 
member has the right to select the 
grade he prefers and to be automatical- 
ly given that grade. 


Present Members 


Present members may select the 
class of membership they desire with- 
out regard for the qualifications estab- 
lished for new members. While an Ad- 
missions Committee will be established 
to give final approval to new applicants 
for either Members or Associate Mem- 
bers, present members may simply re- 
quest of their Sections the grade they 
desire and be automatically given that 
grade without any fees other than the 
new dues rate. A one-year time limit 
has been provided to complete the 
changeover by October 31, 1958. At 
that time, those who have not trans- 
ferred to Member or Associate Member 
classes will be designated as Affiliate 
Members. 

Present Student Members who are 
not registered as full-time students in 
colleges or technical schools will be 
retained for two years from their orig- 
inal admission to ISA. After this time 
such present Student Members would 
be admitted to one of the other classes 
of membership based on their qualifica- 
tions and without additional fees. 


New Members 


The progressive qualifications of the 
membership grades (other than Stu- 
dent Member) are all based on increas- 
ing experience in the instrumentation 
field—6 years for Associate Member 
and 10 years for the full Member. The 
Affiliate Member grade requires no 
prior experience and is an open invi- 
tation to anyone interested in any way 
whatsoever in our field and in the aims 
of our Society to become actively iden- 
tified with ISA. It also permits those 
with higher qualifications to enter and 
stay in that grade, if they so prefer. 

Our Society is an organization de- 
voted to all those concerned with and 


by J. T. Vollbrecht, President, Is, 


having a vital interest in this field g 
instrumentation and automation, % 
want to keep our Society readily acc. 
sible to those who are just starting 
out in this dynamic and expanding jp. 
dustry. They constitute a large pay 
of our strength toward future pp 
fessional growth. Their admission 5 
controlled exclusively by each indivi 
ual Section without reference to th 
Admissions Committee which will cop. 
cern itself only with applicants fy 
Member and Associate Member, afte 
endorsement by the Section. 


The proposed qualifications for fy 
Member have been prepared to permit 
the partial substitution of a colleg 
degree in engineering or science for e 
prience in instrumentation. In th 
case of the Associate Member, a degre 
in either engineering or science # 
sufficient for admission, as are si 
years of experience without a degree, 


Engineers Joint Council 


The EJC is the acknowledged spoker 
man for the engineering profession it 
industry, in government, in education 
We need its support in our own st 
cessful solutions to technical mat 
power problems, inter-society relation 
ships, and recognition of the special: 
ized branch of instrumentation eng 
neering. We want to participate init 
programs for the professional develop 
ment of engineering, the sciences, all 
encouragement of subprofessional tech 
nicians and mechanics who fill out th 
technical team and whose related prob 
lems equal those of engineers and 
scientists. 

ISA has worked hard and long wilt 
in our own existing framework ® 
these directions. We have attained@ 
enviable status in the eyes of those 
we have been able to reach and will 
whom we have been able to work 0 
mutual problems. By closer @ss0l® 
tion with EJC, by becoming &@ 
members of EJC, we can make our ® 
fluence more broadly effective. We@ 
thus enlist the support of the elt 
engineering profession in the solution 
of our training and manpower 
lems. We can make our influent® 
instrumentation engineers felt ad 
larger and more influential audient® 


1SA Jonni 
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ctions will be more readly ac- 
a engineering coun- 


our Se 
cepted in local are 


cils. 


Dues and Fees 

A dues are low compared to many 
es. The refunds to ISA 
Sections are higher per member than 
in many other societies. To provide 
the funds for new and expanded serv- 
jees, our revenues must be increased 
poth from dues and from the operation 
of other activities. 

The basic $12.00 rate is still being 
maintained by the amendments. Some- 
what higher dues are proposed for the 
new full Member and Associate Mem- 
ber grades. The increase will help pay 
for publishing ISA Transactions so 
that they can be given to such mem- 
bers for two divisions of their choice. 

New members will help contribute 
to our need for service funds by paying 
admission and advance-in-grade fees. 
This is a common requirment in the 
large majority of other societies. 


IS. 
other societi 


Voting Privileges 


Because we believed that all present 
members would want to automatically 
become full Members of the new grade, 
we felt the matter of voting rights 
on national Society matters was an 
academic issue. For new members, 
we felt that this provision would be an 
extra incentive to qualify for the two 
higher grades and thus provide an in- 
creasing source of experience and lead- 
ership in our national organization. 
Sections themselves will continue to 
establish voting rights on their Section 
matters. 

While a partial reason for this pro- 
vision is eventually to enable us to 
join EJC, should voting become a seri- 
ous issue, this provision could be de- 
ferred for future study. 


Section Approval 


There will be no change in the ad- 
mission process for applicants for 
Affliate Membership or Student Mem- 
bership. Approval by the Section of 
the application, with the required dues 
and fees sent to the National Office, 
will constitute election to membership 
in ISA and in the Section. 

Applicants for either the Member or 
Associate Member grades are to be 
first considered and endorsed by the 
Section. Entry into ISA thus is in- 
itiated by the Section itself. However, 
these applications are to be finally ap- 
proved by the Admissions Committee, 
after which the applicant will be billed 
for the appropriate dues and fees. The 
Admissions Committee will consist of 
five full Members whose past service 
and Interests demonstrate their desire 
negate high professional stand- 
- 8, appointed by the President with 
xecutive Board approval. 
aes responsibility remains with 
ae ections themselves for selecting 
a wishing to join ISA. The only 
thee se in handling applications is that 

¢ for Member and Associate Mem- 
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ber are considered additionally by the 
Admissions Committee and, after ap- 
proval, applicants are billed for their 
dues and fees rather than having the 
check accompany the applications. 


Mechanic-Technician 


These proposed amendments are 
beneficial for a new member whose 
occupational category is that of a 
mechanic or technician. If he has at 
least 6 years of instrumentation ex- 
perience, he meets the qualifications 
of the Associate Member. If 10 years 
of such experience, the chances are 
that he has had 2 years in a super- 
visory capacity and thus can meet the 
full Member qualifications. 

Those who have less than 6 years of 
experience can gain easy admittance 
into the Affiliate grade until they have 
accumulated the necessary years of ex- 
perience. 

One essential value in belonging to 
a society with qualification standards 
for admission is that it helps give a 
higher status to all of its members. 
The more ISA becomes generally recog- 
nized as a society devoted to advanc- 
ing the profession of instrument engi- 
neering, the more prestige it gives to 
each member. 

For those who are more concerned 
with services than of status, the new 
dues and fees structure will provide 
funds for broader services from which 
the mechanic-technician will benefit 
even more than those in the higher 
positions. 

In short, the amendments’ aim is to 
give our present mechanic-technician 
more advantages from his membership 
in ISA and to attract many new mem- 
bers holding these types of positions. 


The Salesman 


The applicant who is an instrument 
salesman has not been overlooked. 
Many of these men have the schooling 
and experience necessary to qualify 
them for the full Member grade or the 
Associate Member grade. If one does 
not have those qualifications, he can 
be admitted as an Affiliate. 

For him also, membership in a so- 
ciety which has professional status 
means more recognition of his own 
career in the field of instrumentation. 
As ISA expands its education and 
training services it will bring more 
membership from user companies into 
its fold and thus will open many more 
opportunities for his own contacts and 
services. 


Summary 


In conclusion, I wish to emphasize 
that this subject of standards for ad- 
mission and dues structure has been 
under thorough and exhaustive study 
for a long time. Your Society Struc- 
ture & Planning Committee task force 
developed the proposed program tail- 
ored to our Society’s needs. It was en- 
thusiastically endorsed by the ISA 
oxecutive Board. It is my earnest 
hope that you are equally in favor of 
it and will aid in making this reorgani- 
zation become a fact by so advising 





ENGINEERS 
JOINT COUNCIL 


EJC was formed in 1945 as a 
strong body to bring the full 
opinions of the combined engi- 
neering profession to bear upon so- 
cial and economic questions affect- 
ing engineers, and upon public 
policies where engineering aspects 
are factors. EJC is a federation of 
professional societies whose mem- 
berships total a quarter of a mil- 
lion engineers. Constituent  so- 
cieties include: 

American Society of Civil En- 

gineers. 

American Institute of Mining, 
Metallurgical, an dPetroleum 
Engineers. 

American Society of Mechani- 
cal Engineers. 

American Water Works Asso- 
ciation. 

American Institute of Electri- 
cal Engineers. 

American Society for Engi- 
neering Education. 

American Society of Heating 
& Air-Conditioning Engi- 
neers. 

American Society of Refrig- 
erating Engineers. 

American Institute of Chemi- 
cal Engineers. 

Society of American Military 
Engineers. 

Through EJC, the nation’s en- 
gineers contribute constructive 
direction to national manpower 
policy, engineers’ employment con- 
ditions in industry, science and 
engineering education, secondary 
and technical school education, 
national resources policies, inter- 
national standards, labor-manage- 
ment relations and to develop- 
ments such as nuclear energy 
U. S. Government agencies turn to 
EJC for advice, counsel and facts 
as the major “voice” of the en- 
gineering profession. 











your own National Delegates and Sec- 
tion Officers. While we expect some 
revisions to be made with regard to the 
details of the proposals, we do expect 
that the basic plan will be approved 
by the Council. 

The success of our programs, our 
future growth, and our influence on 
instrumentation as a career depend on 
this basic plan. Your personal coopera- 
tion and heln are of inestimable im- 
portance. 

Editor: note: Letters of comment on the proposed 
amendments will be published in a special August 
feature A number of letters have already been re- 


ceived in response to the mailings to Section Officers 
and National Delegates ar e membership as a whole. 
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DISTRICT | 


The District I Membership Commit- 
tee held a meeting in New York on 
May 21, according to a report from 
District I Vice President Ralph H. 
Tripp. District Sections and Member- 
ship Committee Chairman Robert War- 
field asked that all ideas on member- 
ship be sent to him for redistribution 
among the Sections of District I. 

The New Jersey Section is actively 
aiming to be the largest in ISA next 
year. 

The New York Section is especially 
interested in its increasing member- 
ship due to the specialized group ac- 
tivities within the Section. The Fourth 
National Flight Test Instrumentation 
Symposium is being scheduled for 
New York next spring. 

The Eastern New York Section at 
Schnectady is very active and reports 
that about one half of the total mem- 
bership turns out for each meeting. 
They have been using local radio an- 
nouncements to advertise their meet- 
ings. 


DISTRICT Il 


The District II Planning Council 
met April 13 at the Bellevue-Stratford 
Hotel in Philadelphia with Richard G. 
Quick, Richmond-Hopewell Section, as 
chairman. Al Adler, District II Vice 
President opened the meeting. Section 
Delegates and Presidents of all Sec- 
tions in the District except Blue Ridge, 
farthest away geographically, were rep- 
resented at the meeting. 

J. T. Vollbrecht, National President, 
addressed the group on ISA plans and 
programs and our overall responsibili- 
ties as a Society. R. M. Stotsenburg, 
National Sections and Membership 
Chairman, covered the need _ for 
strengthening the activities of the or- 
ganization for retention and expansion 
of membership. 

The formal District Council meeting 
was preceded by an open meeting on 
membership and programs. The Coun- 
cil approved the practice of holding 
the following Section Officer’s Meetings 





> ISA District News 





A Report on activities of Planning Councils, Membership Com, 


mittees, and Program Committees in the Nine ISA Districh 


during the Annual Conference & Ex- 
hibit: 

1. Secretaries luncheon 

2. District Meeting of Delegates 

3. National Meeting of Delegates 

4. Program Clinic 

A recommendation was discussed re- 
garding the issuing of a bulletin on 
District affairs. The suggestion was 
also made of including each Section of 
the District on the mailing list of 
every other Section. Both ideas are to 
be explored by the Sections and re- 
ported on at the next District meeting. 

The expanded reporting of District 
and Section activities by the JSA 
Journal was well received. The nomi- 
nating procedure for District Vice 
President and the submission of nomi- 
nations for national offices were re- 
viewed. It was decided that nomina- 
tion of District Vice President should 
be made at the April meeting. 

The June 26th District II Planning 
Council meeting was held in Washing- 
ton, D. C., where the members were 
the guests of the National Bureau of 
Standards and the Executive Commit- 
tee of the Washington ISA Section. 
S. H. J. Womack, as Chairman of the 
host committee did an outstanding 
job. With the meeting called for 10 
A.M. at the Materials Testing Labora- 
tory some early arrivals had the op- 
portunity to visit the various exhibits, 
see some of the standards of measure- 
ment, and to become more familiar 
with the services of the Bureau of 
Standards. 


DISTRICT IX 


Interest in forming new ISA Sec- 
tions has been developed in San Jose, 
Ventura-Santa Barbara, Tucson-Phoe- 
nix, and Riverside-Pomona-San Bernar- 
dino areas. A. A. Anderson is assum- 
ing supervision of this work with D. J. 
Pompeo of the Northern California 
Section and Donald R. A. Jones of the 
Los Angeles Section, according to the 
report of Robert L. Galley, District IX 
Vice President. 


Allan E. Lee, Northern Californig 
Section, nominated Adelbert “Dip” 
Carpenter, also of the Northerp Cali- 
fornia Section, for District IX Jig 
President succeeding Robert L, Galley 
Los Angeles Section. Carpenter wa 
endorsed unanimously. 

The District IX Planning Council 
met in Los Angeles at the Statler 
Hotel April 29th during the Thing 
National Flight Test Instrumentatig, 
Symposium. Guests at the meeting jp 
cluded Richard N. Pond, National Vig 
President of the Industries Depap. 
ment, and Ralph H. Tripp, District 
Vice President and a member of the 
Flight Test Committee. 

Those in attendance included Me. 
ritt White, Richard McGee, Chester 
Beard, A. A. Anderson, William 4 
Cosgrove, and Robert L. Galley of the 
Los Angeles Section; Henry F. Eichep 
berger, San Diego; Allan E. Lee ani 
Adelbert Carpenter, Northern Califor. 
nia; Eugene G. Myers, Sacramento: 
and Fred E. Woods, Seattle. 

Another District IX Meeting, held 
during the Pacific Northwest Instr: 
mentation and Automation Exhibit 
sponsored by the Seattle Section, pro 


vided an opportunity for discussion by | 
representatives from Sections in that | 


area who were unable to get to the Las 
Angeles meeting. The meeting took 
place at the Ben Franklin Hotel m 
May 9. Attendees included District 
IX Vice President Galley and J. A 
Berg, Ray H. Branom, Lawrence E 
Frey, William S. Randall, Albert W. 
Wakefield, and Fred E. Woods, all of 
the Seattle Section; Byron F. Marshall 
and George Canaan, J. M. Perry It 
stitute Student Section at Yakima; 
James Sweiberg, Portland; and Robert 
C. Mann, Idaho Falls. 

District IX held a follow-up meeting 
in two groups because of the large ares 
covered by the District. The meeting 
on June 26th was held at Dib Carper 
ter’s home in Oakland, California, for 
the southern area. On June 27th,@ 
meeting for the northwest area wa 
held at the Desert Inn in Richland 
Washington. 





Show are 


Discussing changes in members grades at the Dis 
trict IX meeting held during the Pacific Northwest 
(back 
Marshall, Albert W. Wakefield, William S. Randall, 
Ray Branom, (front row) Larry Frey, J. A. Berg, 
Fred A. Woods, Robert L. Galley, George Canaan 
and James J. Sweiberg. 
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Robert Mann, Byron F. 
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» meeting previews 


RETMA Control 
Symposium Scheduled 
' for September 


RETMA Symposium on Numerical 
Control Systems for Machine Tools 
will include material on electronic con- 
trol and data-processing. Scheduled 
for September 17 and 18, the Sym- 
posium will be held at the Ambassador 
Hotel in Los Angeles, Calif. 

Participating members will come 
from the Aircraft Industries Associa- 
tion, National Electrical Manufactur- 
ers Association, National Machine Tool 
Builders Association and the National 
Association of Manufacturers. 

Further information can be gotten 
by writing the Engineering Depart- 
ment, RETMA, Room 650, 11 West 
42nd St., New York 36, N. Y. 


Four Groups Sponsoring 
Annual Electronics Confab 


Development of transducers and 
other elements of industrial electronics 
systems, and integrated systems for in- 
dustrial electronic control will be the 
major subjects at the September 24 


your arrival at the conference. 


shortly following the Conference. 
check for $20... 


ment Society of America.) 
Your Name 


leeiatedeesececees Departure 
Are you a member of ISA? Yes 
Se 


eons: $2.25: Dinners: $3.10. 





feces 


Since attendance is limited to the capacity of Kellogg 
Center at the University of Michigan where the first 
ISA International Symposium on Gas Chromatography 
will be held August 28 through 30, pre-registration is 
required. Pre-registration forms must be in by August 
15, and all admission tickets and badges will be held for 


Submission of the pre-registration form with the 
$20.00 fee does not guarantee attendance. 


Please register me for the Technical Sessions, includ- 
ing one copy of the Conference Preceedings to be mailed 
I am enclosing a 


(Make checks or money orders payable to the Instru- 


Please state time and date of arrival 


Would you accept an appointment to a committee in 
ISA’s Analysis Instrumentation Division? Yes No 

To assist Kellogg Center in planning their food require- 
ments please check the group meals you wish. Lunch- 


and 25 meeting of the Sixth Annual In- 
dustrial Electronics Symposium to be 
held at the Hotel Morrison in Chicago. 

Sponsors of the coming event in- 
clude the IRE Professional Group on 
Industrial Electronics, the American 
Institute of Electrical Engineers and 
the Chicago Sections of IRE and 
AIEE. 

Inquires should be sent to E. A. 
Roberts, Union Thermoelectric Corp., 
2001 Greenleaf St., Evanston, III. 


Nuclear Meet Emphasizes 
Reactor Instrumentation 


Henry Hudson Hotel will be the 
headquarters for the 4th Annual Meet- 
ing of the IRE Professional Group on 
Nuclear Science to be held in New 
York City October 31 and November 1. 
The Atomic Industrial Forum and the 
American Nuclear Society will hold 
meetings the same week. Arrange- 
ments can be made for admission to 
meetings of the other societies and 
participants may attend the Atomic 
Exposition in the Coliseum. 


—GAS CHROMATOGRAPHY CONFERENCE REQUIRES PRE-REGISTRATION, 


You will be 


Pre-Registration Form 
August 28 
Luncheon 


Dinner 


Company Purchase Order..... 
Please check topics you are working in and those that 


are of interest to you. 


Gas Chromatography Theory 
Laboratory Instrumentation 
Process Instrumentation 


Column Technology 


Other 


No Please complete this form in its entirety before mail- 
ing. Completion is also required by those presenting 


papers. 


PITTSBURGH 


notified of your acceptance within 4 weeks. 
tration fee will 
commodate your reservation. 

Acceptance of registration fee automatically reserves 
Luncheon and dinner meals will be 
served on a group basis, but payment for housing and 
meals (except for the banquet which is included in the 
registration fee) must be made individually at Kellogg 
Center at check-in time. 


a room for you. 


August 29 
Luncheon 


Dinner . 


Are you presenting a paper? 
Mail to REGISTRAR IGS CONFERENCE, INSTRU- 
OF AMERICA, 313 SIXTH AVE., 
, PA. 


MENT SOCIETY 


Particular emphasis will be put on 
reactor instrumentation and controls. 
For further information contact W. A. 
Higinbotham, Brookhaven National 
Laboratories, Upton, N. Y. 


$4000 Grant to Bring 
Five Experts to 
Scintillation Conference 


The National Science Foundation 
has made an award of $4000 to North- 
western University, sponsor, in partial 
support of the Conference on Liquid 
Scintillation Counting to be held Aug- 
ust 20 through 22 at the Technological 
Institute in Evanston, Ill. 

Five specialists from England, 
France, Germany and the Sarre will 
be brought to the conference with this 
grant. 

The conference will be the first de- 
voted exclusively to liquid scintillation 
counting and will cover most phases 
of theory and applications, coincidence 
counters and single channel counters. 

Although many papers pertaining to 
instrumentation will be read through- 
out the conference, one whole after- 
noon session will be devoted exclusive- 
ly to instrumentation. For more in- 
formation write to C. G. Bell, North- 
western University, Evanston, III. 


The regis- 
returned if ISA is unable to ac- 


August 30 
Luncheon 


Dinner . 
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Larry E. Frey, past president of the Seattle Section 
directs Delos Young of Minneapolis-Honeywell and 
others to the various booths at the Pacific Northwest 
Show. 


Large crowds flocked to Civic Hall in Seattle, Washington 
to view the 49 exhibits assembled there for the Pacific 
Northwest Instrument Show sponsored by the Seattle Sec- 
tion of the Instrument Society of America. The show, held 
May 9 and 10, featured displays of products from 207 dif- 
ferent manufacturers. Included among the exhibitors were 
the Coast and Geodetic Survey; Environmental Research 
Laboratory, University of Washington; J. M. Perry In- 
stitute; and the U. S. Department of Commerce. 


ECTION NEWS 





Hard at work in the ISA Section booth at the exhibit 
are (left to right) Jack Wilson, John W. Brown, J. A, 
Berg and Joe C. Graham. 


The large crowds evidenced at the Show demonstrated th 
growth of informed interest in instrumentation. Thy 
growth and expansion is fostered by the Pacific Northwest 
Section through a year ’round program, with the Instr 
ment Show the most spectacular of these activities. Th 
show and the other activities held throughout the year ay 
keyed to the statement of purpose found in the ISA Cm 
stitution. ‘The objectives of the Society will be to advane 
the arts and sciences connected with the theory, desig, 


manufacture and use of instruments in the various science | 


and technologies.” J. A. Berg, electrical engineer wil 
Bethlehem Pacific Coast Steel Company, acted as chairma 
for the 1957 Show. 








Fairfield County Section Probes “Free Engineering” 





Panel member Dr. Robert J. Jefferies 
puts in a plea for the maker side of 


the picture. On his right is Charles 
D. Close, and on his left are Bill Van- 
nah and Harold Mangin. 
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For its recent May 8 meeting, the 
Fairfield County Section chose a tem- 
perature-raising, collar-wilting theme: 
“How Much Free Engineering Should 
the Instrument Maker Supply the 
User?” The theme was explored by a 
panel of 3 instrument users and repre- 
sentatives of 3 instrument makers, 
with William Vannah, chief editor of 
“Control Engineering” as moderator. 

Panelist representing the users were 
Harold Mangin, instrument squad boss, 
Dorr-Oliver Co., for process control; 
John Berry, instrument group leader, 
American Cyanamid Co., for analysis 
instrumentation; and Edward Zloe, in 
charge of test instrumentation, Lycom- 
ing Aircraft Co., for aircraft test. 

Manufacturers representatives on the 
panel were Robert Jeffries, assistant 
to the president, Daystrom Corp., for 
industrial instrumentation; Paul 
Wilkes, director of marketing, Perkin- 
Elmer Corp., for analytical instrumen- 
tation; and Charles D. Close, presi- 
dent, CDC Control Services, Inc. 


Reports Lloyd Slater, Section Pm 
gram Chairman and the sly instigate 
of the panel and its theme, “Thing 
started off with a bang. The user 
who did their own application @ 
gineering immediately came at odé 
with the defensive makers. ‘Wi 
should we pay the hidden fee that you 
call free application engineering? Lets 
not kid ourselves—there is n0 such 
thing as free service; it surely #2 
the price we pay. Why can’t you hare 
two prices: your regular free 
neering price for dumb users and 4 


lower price for users with know 
how?’”’ 
“This opening gambit,” rep 


Slater, “really gave the makers a1@ 
portunity to dwell on a subject whid 
apparently is close to their hearts: 
smart and dumb users.” Jeffries 
mitted that the smart users were Sm 
times quite a problem to the maker, 
they often necessitated equally ae 
salesman to cope with them. 

raised,” said Jeff, “a serious P 
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* Charley Close, however, 
his question of smart and 
to what he feels is the 


in training.” 
reoriented t 


users ” 
pal the matter. “The smart user, 
said Charley, “really buys portermance 


roduct for a system, the dumb 
concerned with buying a hunk 
of hardware. The Problem,” stresses 
Close, “is really, is the maker selling a 
piece of hardware or performance? 

The question raised by Close seemed 
to bring the makers and the users into 
closer rapport. But on the delicate 
question of paying extra for specials, 
the users on the panel seemed to throw 
up their hards. Voices from the audi- 
ence indicated that the panel subject 
and its treatment had a peculiar fasci- 


jn aD 
user is 


nation for those present. 

“But despite the irate protests, lam- 
entations and chuckling remarks,” con- 
cludes Slater, “when the panel’s 2 
hours had elapsed, both participants 
and audience generally agreed that 
this sort of ‘monitored soul searching’ 
was sorely needed by both sides of the 
instrument fraternity and that similar 
panels should be held again and again. 
After getting those on both sides to 
take a puff of his peace pipe, Bill Van- 
nah concluded the session with the 
thought that while maker and user 
both had good cases, the problem of 
free engineering resolved itself into 
the need, on both sides for better ap- 
plication engineers.” 





Pittsburgh ISA Section Tours Shippingport 


The high point in an unusually fine 
year of outstanding meetings, was 
definitely the Pittsburgh Section’s May 
event—a trip through the Shipping- 
port Atomic Power Station of the 
Duquesne Light Company, about 30 
miles down the Ohio from Pittsburgh. 
Ironically, Duquesne bought the site 
years ago as an ideal spot for a coal- 
fired power plant, because its hills are 
full of coal! Here, in late 1957, will go 
into operation the world’s first full- 
scale plant specifically intended for 
nuclear-electric power generation. 


The ISA group first was briefed on 
the basic plant units and operation by 
Bill DiPietro, supervising engineer, 
and Ray Lombard, systems engineer, 
both of the Electrical and Instrument 
Section, PWP Project, Westinghouse 
Atomic Power Division, in a special 
lecture hall equipped with large scale 
photos, drawings and models of the 
plant. Then, the 75 ISA guests donned 
“tin hats,” divided into groups of 10, 
and were conducted by expert guides 
down and down ladders and stairs, 
through double-sealed manholes, and 
the catacomb-like passages that inter- 
lace the massive concrete radiation 
shields surrounding each plant unit. 


The building outside is unimpres- 
Sive, even ugly—a squat, box-like, 
black structure with no windows and 
few doors. But inside, it is a marvel 
of engineering design, intricate and 
massive fabrication, and instruments, 
instruments, everywhere. 


P Typical expressions of the men were: 
“It gave me an underworld, eerie feel- 
Ing to realize that all this vast area 
will be barred to human beings for 
years at a time, when the plant is 
er ge Said Frank Briggs, Westing- 
. tomic Engineer who arranged 

€ tour, “I was most impressed by the 
resi pn underground—the hidden 
co. : y the tremendous fuel-handling 

4, and by the accuracy of pres- 


surized water # li 
2,001" control—10 psi in 
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At a lunch following the tour, 
these new officers of the Pitts- 
burgh Section were announced: 
(left to right) Martin Sacks and 
John Jacobs, Executive Commit- 
tee members; Tom Fulton, re- 
elected Treasurer; Fred Mar- 
ton, President; Ben Fogelman, 
Vice President; Frank Briggs, 
Secretary. 





Pittsburgh ISA Section men in 
their “tin hats” just after an ex- 
tremely interesting tour of Du- 
quesne Light’s Shippingport 


Atomic Power Station, May 


19th, 1957. 


Luncheon and Inauguration 

After the tour, the group enjoyed 
lunch in the Broadhead Hotel, Beaver 
Falls. After lunch, Paul Hankison, 
outgoing Section president, announced 
officers for the 1957-58 year. 


The final meeting of the season for 
the Milwaukee Section was a dinner- 
dance held May 27. Social chairman 
Don Reiley arranged for the Quintetto 
Allegro, a popular and talented quin- 
tet to supply the music, and a produc- 
tion show for late in the evening. 


J. W. Bergfield, correspondent for 
the Houston Section reports that a din- 
ner and technical session was held by 
the Section May 27 at the Ben Milam 
Hotel. Norbert E. Weber of Fischer 
and Porter spoke on “The Machine 
Talked Back,” a discussion of data- 
logging equipment. 


F. A. Pacotti, metallurgical engineer, 
Development Engineering Department, 
Columbia Southern Chemical Corpora- 
tion, spoke at the May 2 meeting of 
the South Teras Section, Homer 
Givens, secretary of the Section tells 
us. The title of Pacotti’s talk was 
“Corrosion Prevention and its Applica- 
tion in Instrumentation.” He stressed 
the proper selection of materials to 
prevent corrosion, particularly that 
caused by galvanic action of two dis- 
similar metals. 


Two speakers were guests at the 
May 8 meeting of the Los Angeles Sec- 
tion. Following the dinner, Wayne 
Lawrence and Seymour Blechman dis- 
cussed “Precision Temperature Con- 
trol” and “Design Criteria for Indus- 
trial Rotameters.” Mr. Lawrence is 
conducting investigations into the 
theory of color vision at the Naval 
Electronics Laboratory in San Diego, 
and Mr. Bluchman is executive vice 
president with the Brooks Rotameter 
Company. 


rR. D. Wood, reporting on the busi- 
ness meeting of the Tampa Bay Sec- 
tion held May 24, announces that the 
executive committee was assigned to 
revise the section by-laws to change 
the fiscal year to November 1 to con- 
form with the fiscal year of the Nation- 
al Office. The revision was submitted 
at the June meeting. Following the 
general meeting, a conducted tour was 
held by the engineering personnel of 
WFLA, television and radio station. 
The tour emphasized electronic control 
instrumentation. 


The May meeting of the Indianapolis 
Section was devoted to the ladies. The 
main feature of the May 7 meeting was 
a tour through the J. I. Halecomb ob- 
servatory and Planetarium at Butler 
University. Ladies and their escorts 
had an opportunity to look at the sky 
through the observatory telescope, and 
the star show in the Planetarium con- 
cerning the planets of the Solar Sys- 
tem. Naturally, the evening was not 
complete without a look at the interest- 
ing exhibits in the Observatory. 














Newly elected officers of the New Jersey 
Section gathered at the May 7 meeting to 


be officially installed in office. They are 
ag to right) Joseph Yanak, treasurer; 

. Olson, retiring president; D. J. Din- 
sit, oo president; W. H. Shellenberger, 
president; W. S. Jones, secretary; and E. 
R. Hill, national delegate. Following the 
installation, Warren Brand spoke on 
“Electric Valve Actuators.’”’ 


A progress report to the Executive 
Committee made by F. A. Ludwig on 
the Satellite Tracking Program, or 
“Moon-Watch,” included details. re- 
garding equipment needed and the site 
to be used as a station. The Eastern 
New York Section will sponsor a local 
moon-watch station with financial aid 
not to exceed $200, the Executive Com- 
mittee decided. 


The New York Subsection on Medi- 
cine and Biology and the Professional 
Group on Medical Electronics met May 
16 at the New York Hospital for a 
business meeting, and later that even- 
ing, at Rockefeller Institute for Medi- 
cal Research, to hear Dr. George M. 
Burlo speak on “Electroencephal- 
ography; Current Status and Future 
Developments.” 


Wayne County Section had as speak- 
er for their May 13 meeting, James E. 
Spindle. Mr. Spindle, general manager 
production and pipe line district, Mich- 
igan Consolidated Gas Company, spoke 
on “Natural Gas Storage in Michigan.” 
Recognized as one of the leading ex- 
perts on storage fields, his long ex- 
perience on this subject enabled him to 
present an interesting discussion. 


Montreal Section correspondent Les 
Holman informs us that the last meet- 
ing of the session was held at the 
Queens Hotel in Montreal May 27. A 
paper entitled “Aircraft Instruments 
and Flight Control” was presented by 
J. H. Baldwin of Honeywell Controls 
Ltd. The membership was then intro- 
duced to the new officers of the Section 
for 1957. 


At the regular monthly meeting of 
the Memphis Section, held on May 13, 
John R. Walchli of the Swartout Com- 
pany gave a talk on “The Autronic 
Control Loop.” R. R. Gardner, journal 
correspondent reports that the talk 
covered the general features and com- 
ponents of an electronic type control 
system, including transmitters, control 
stations, indicators, recorders and 
power devices. 
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Members of the Fox River Section 
heard John Procopi, manager of the 
Market Development Department of 
Milton Roy Company at their May 7 
meeting. Procopi spoke on “Controlled 
Volume Pumps for Paper Making.” 


“Automatic Economic Loading of 
Power Systems” was discussed by T. 
W. Hissey, area head, Electric Power 
Division of Leeds and Northrup, at 
the May 6 meeting of the Chicago Sec- 
tion. Hissey, a graduate of Pennsyl- 
vania State College, has been with 
Leeds and Northrup since his gradua- 
tion. 


Members of the Boston Section were 
treated to a comparison of analog and 
digital devices by Professor Henry M. 
Paynter of MIT and Pi-Square Engi- 
neering Company at a recent meeting. 
He pointed out the versatility and 
great usefulness of analog equipment 
in both design and operation. Dr. 
Ralph Tripp spoke briefly on National 
Society activities. 


For their May 27 meeting, the 
Atlanta Section had as guest speaker 
W. R. Rhodes, director of Georgia Nu- 
clear Aircraft Laboratory. His subject 
was “Nuclear Propulsion of Aircraft.” 
The speaker, who has occupied critical 
positions in the office of the Secretary 
of Defense, discussed why this project 
is a necessity and the steps which 
must be taken to make the project 
feasible. Finally, he presented the 
problems of instrumentation in the de- 
velopment of this program. 


“Project Vanguard—The Earth Sa- 
tellite’” came under discussion at the 
May 10 meeting of the Baltimore Sec- 
tion. Vernon J. Crouse, group engi- 
neer, Project Vanguard, Martin Com- 
pany, Baltimore, showed, as the first 
part of the program, a motion picture 
of the launching of a rocket. Mr. 
Crouse was a member of the field crew 
during the final three firings of the 
Viking rocket and during the first 
Vanguard test firing in December 1956. 
He has been in charge of work on in- 
strumentation systems for Project 
Vanguard since it began. 


The subject of the 7th Annual Sym- 
posium of the Philadelphia Section is 
“New Ideas in _ Instrumentation 
Evolved from Nuclear Developments.” 
An important part of the two-day 
Symposium will be an Instruments 
Fair, sponsored by manufacturers and 
their representatives. Warren Brand, 
former National ISA President is 
chairman for the affair which will be 
held November 7 and 8 at the new 
Sheraton Hotel in Philadelphia. The 
purpose of the Symposium is to keep 
ISA members abreast of the advances 
made in nuclear instrumentation. 





> new 
memb 


AKRON: M. A. Nebraske 


nai a im H. G. Hooper, 
. W. Robinson, Jr. oo i Lin, 
panwieniinn, V. J. Clisham, K. 
R. Dietz, H. V. Injaian, G. Hi. tau 
C. A. Martin, J. E. Wetzel 


BATON ROUGE: F. L. Benthall, Jr, §y 
L. Bile 





Chollette, L. H. Goode, H, 
J. E. Vernon, Jr. May, I 


BIRMINGHAM: L. M. Chester 


BOSTON: A. Y. C. Tang, J. LaBarber 
MacDougall, G. W. Penney, Jr, Fo 
Walters - 


CENTRAL ILLINOIS: 


D. L. G 
Funk, W. A. Marsh —— 


CENTRAL KEYSTONE: R. J. Fetrow 
Smith, R. L. Wagner Ga 
CENTRAL NEW YORK: wW. H. Boswor, 


E. Brick 

CHARLESTON: C. D. Bleau, R. E. Dun, 
J. L. Dyer, W. J. Randolph, L. Shope 
G. Zeller, Jr. 

CHICAGO: W. B. Clarkson, H. Feitle, } 
E. A. Roberts, B. B. Stephenson, 4 
Velguth 

CINCINNATI: R. W. Bachman, R. C. Bae 
R. K. Dawson, J. W. Glasgow, Jr. Li 
Jenkins, F. H. Schrenk 

CLEVELAND: F. Harrison 

COLU MBU S: D. A. Bossen, P. W. Pag 
L. F. DeWalt, K. G. Preston, Jr. 

CUMBERLAND: A. L. Marple 

DETROIT: M. Vinson 

EASTERN NEW YORK: 
. G. Webb 

FAIRFIELD COUNTY: N. Claudy 

FOUR CORNERS: A. J. Sesock 

HOUSTON: R. L. Anderson, S. F. Emam 
H. R. Hampton, Jr. 

KANSAS CITY: E. H. Maley 

LOS ANGELES: R. J. Ankerstarm, ¢.1% 
Boode, W. A. Burnett, J. C. Carpente 
Jr., L. Chaiken, H. F. Colvin, R. D. Gay 
Il, R. A. Deane, R. H. Floyd, G4 
Friederici, S. Friezner, J. W. Hambn 
E. Kinigsberg, J. F. Krylo, A. L. lat 
sperger, B. Latch, L. H. Laughlin, Mt 
Lippman, A. B. Maeder, J. H. MeCormai 
K. D. McCutchen, R. L. McGowen, J.1 
Misenhimer, A. Morrison, W. G. Muse 
man, W. R. Nelson, W. M. Podolece, RA 
Stang, J. F. Steigerwald, D. K. Weleh,¢ 
Wilkinson 

LOUISVILLE: D. A. Eberenz, R. J. Ferme 
J. W. Goben, R. W. Whitworth 

MILWAUKEE: J. J. Bartoletti, W. P. Cp 
man, C. H. Gibson, R. A. Kussmann, DE 
Lamb, G. _- 

NEW JERSEY: . J. Jarrow 

NEW YORK: * G. Cohen, J. Glicksteia, D 
W. McCarty, W. F. Smyth, W. S. Tande 

NIAGARA FRONTIER: H. ae 

aes ay CALIFORNIA: E. A 

J. Echeverria, F. W. Featherstne | 
. Keyser, J. Merritt, R. J. Poust, 


A. S. Colello, ir, 


Seiden 
NORTHERN “yo F. B. Probst 
OAK, RIDGE Brashear, M. H. Cooper tt 


» We ey R. L. White 
einanunen CITY: C. T. Bailey, 4 
Keck, C. R. Koop, R. Mackey, | 
Schneider, G. H. Sowie 
W. H. Compton, R. ia 


PENSACOLA: 
A. W. Spears, Jr. Oe 
PHILADELPHIA: J. J. Brown, s H. 


J. J. Coyne, Jr., J. E. Davis, E J. Janke 
wicz, H. Levy , 
RICHMOND-HOPEWELL: E. I. Deas, 
Edney 
ROCHESTER: D. Andrews, Dr. G. A. Cos 
J. F. Scheer, J. A. Tripp, Jr. Gorle 
SAN DIEGO D. L. Fuhrer, D. L. 
A. Kay, R. B. Landay, T.- i“ 
SAVANNAH RIVER: W. H. Jones 
Lovell, E. B. Rudd 
TULSA: R. A. Lauducci 
TWIN CITY: L. J. Axtell, R. G. Currie 
WASHINGTON: J. P. Boston 
WAYNE COUNTY: W. M. Newman kt 
WICHITA: C. A. Addis, K. m. Bolton, i. 
Henry, E. L. Lentell. Ss. E Mee 
K. L. Ohlfest, R. L. Rush, R. V 
J. ane 


ISA Jou 


FOREIGN MEMBER: 














William 
Ham 


Willia 
member 
has bee! 
manager 
pany. | 
Universi 
the U. S. 
Flight E 


A fort 
Taylor | 
Nichols | 
as chief 
tive mer 
He left " 
professo! 
the Uni 
he joine 
Company 
tion to hi 
well kno 


J.R.S 
ton Sect 
senior pr 
neering | 
Refining 


In ann 
and serv 
hefer, sa 
Instrume 
man Co., 
Martin J. 
tion has ; 
company 
ens Matu 
joined th 
staff. 


Two IS 
delphia § 
ward in 
John Pro 
sales mar 
for marke 
4 years 
marketing 
pany. H. 
came ass 
this posit 
pany’s mi 
order ser 


July 1957 


Still 


ro 


oe RR ee Re AO 


L. wed 









N. B. Nichols 


Taylor Instruments 


William R. Kennedy 
Hammel-Dahl 


William R. Kennedy (photo), a 
member of the New Jersey Section, 
has been appointed assistant sales 
manager of the Hammel-Dahl Com- 
pany. Kennedy, a graduate of the 
University of Alabama, served with 
the U. S. Airforce as captain and B-29 
Flight Engineering Officer. 


A former director of research for 
Taylor Instrument Company, N. B. 
Nichols (photo) has rejoined the staff 
as chief engineer. Nichols is an ac- 
tive member of the Boston Section. 
He left Taylor Instruments to become 
professor of electrical engineering at 
the University of Minnesota. Later 
he joined Raytheon Manufacturing 
Company in Waltham, Mass. In addi- 
tion to his activities in ISA, Nichols is 
well known as an author and lecturer. 


J. R. Samway, member of the Hous- 
ton Section, has been promoted to 
senior project engineer for the Engi- 
neering Division of the Humbie Oil & 
Refining Co. 


In announcing expansion of sales 
and service facilities, H. H. Kieck- 
hefer, sales manager of the Wheelco 
Instruments Division of Barber-Col- 
man Co., also announced that Beryl 
Martin Johnson of the Columbus Sec- 
tion has joined the service staff of the 
company Columbus office and Clem- 
ens Matula of the Chicago Section has 


oo the Chicago sales engineering 
Stall, 


Two ISA members from the Phila- 
delphia Section have taken steps up- 
ward in the Milton Roy Company. 
John Procopi (photo) has been made 
— manager and will be responsible 
7 t marketing activities. For the past 
peg he has been manager of 

arketing development with the com- 
oa H. Rodman Smith (photo) be- 

me assistant sales manager. In 

s Position he will direct the com- 
— marketing activities, including 

er service and market development. 


July 1957 


Perwoual Notes 


The most interesting thing to most people — is other people 

















H. H. Gorrie 


William M. Hawkins, Jr. 
Bailey Meter CEC 
Bailey Meter Company of Cleve- 


land, Ohio announces the election of 
H. H. Gorrie (photo) to the board of 
directors. Gorrie is vice president of 
the company and a member of the 
Cleveland Section. He has been with 
the company for many years, starting 
out as a cadet engineer. 


William M. Hawkins, Jr. (photo) has 
been appointed sales manager of the 
Electronic Industries Division of Con- 
solidated Electrodynamics Corpora- 
tion. Hawkins is a member of the 
Los Angeles Section and has an A.B. 


degree in physics from Dartmouth 
College. 
Ralph L. Shapcott, Philadelphia 


Section member, has been moved up 
from manager of Flowmeter Division 
to manager of the Industrial Instru- 
ments Division of Fischer & Porter 
Company, Hatboro, Pa. Ralph is 
author of a feature story in this issue 
of the Journal. 


James B. Lindgren has been pro- 
moted to sales manager of the Switch 
Division of the Applied Science Cor- 
poration of Princeton. Lindgren was 
formerly sales manager of the com- 
pany’s Western District. He is suc- 
ceeded in the Western post by Walter 
A. Burnett, who was sales engineer 
for Jack & Heintz, Inc. Both men are 
members of the Los Angeles Section. 





H. Rodman Smith 
Milton Roy 


John Procopi 
Milon Roy 





John E. Barber, Elliot M. Barr and 
Donald T. Gregg, all of the Rochester 
Section, have been named to fill new 
posts with the Application Engineer- 
ing Department of Taylor Instrument 
Companies. Barber becomes assistant 
department manager. Barr and Gregg 
have been designated as group lead- 
ers. 


John C. Emerline of the New Jersey 
Section will be manager of the new 
Baltimore field office of Leeds and 
Northrup. This office will serve Mary- 
land and the eastern part of West 
Virginia. 


Anthony M. Johnson of the Wash- 
ington Section has been appointed to 
the post of product line sales manager 
of the Systems Division of Beckman 
Instruments, Inc. Johnson will be re- 
sponsible for sales and service of data 
reduction systems. 


Savanah River Section’s Charles L. 
Saunders is one of the principals in 
the new firm of Crotts & Saunders En- 
gineering, Inc. The firm will sell and 
service the complete line of Sheffield 


Corporation’s machine tools and 
gages. 
Manny Otis, formerly with the 


USAF Cambridge Research Center’s 
Computer Laboratory, has become as- 
sociated with the Systems Division of 
Daystrom, Inc. as a systems engineer. 
Manny is a member of the San Diego 
Section. While at Cambridge, he 
worked on magnetic-core memory de- 
vices, logic and equipment for a radar 
data-processing digital device. 


Charles E. Jones, general manager 
of the Systems Division of Daystrom, 
Inc. announces that Leroy J. Score 
(photo), from the Pittsburgh Section 
and Clifford E. Mathewson (photo) of 
the Rochester Section have joined the 
division. Score will be assistant to 
the general manager and Mathewson 
will take on the work of systems co- 
ordinator. 





Clifford E. Mathewson 


Daystrom 


Leroy J. Score 
Daystrom 
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At a recent luncheon meeting, Mr. Roy Marsh, Director of Land Pyrome- 
ters Ltd., Sheffield, England, spoke to a group of Pittsburgh area steel in- 


dustry instrument engineers. 
States. 


Surface Pyrometer to metallurgist J. L. Hill 


Marsh was on an extended visit to the United 
In the photo (left above), Marsh (center) is showing the new Land 


(left) of Allegheny-Ludium, 


Brackenridge, and J. Ward Percy, U. S. Steel research engineer of Monroe- 


ville, who is vice president of ISA’s General Relations Department. 


Marsh 


explained that the Land Pyrometer obtains true surface temperatures, al- 
most independent of surface emissivity, due to its unigue, cold-plated, 


hemispherical reflector. 


This, when placed on the hot surface, obtains 


black-body radiation which falls on the thermopile thru a fluorite window. 
In the right picture, Ralph Bryan (left) metallurgist for Allegheny-Ludium, 
and B. E. Ward, (center) instrument foreman at US Steel’s Irvin Works, 
looks on as Ralph Stotsenburg explains the 40° viewing angle of the newly 


designed Land radiation pyrometer. 


ertshaw-Fulton’s Fielden Division, 
Membership Committee. 


25th Anniversary Celebrated 

Precision Apparatus Company, Inc., 
of Glendale, Long Island, manufactur- 
ers of electronic test equipment for in- 
dustry, recently held a banquet to 
celebrate the firm’s silver anniversary. 
The banquet was attended by Pre- 
cision representatives from this coun- 
try, Canada and the export division. 


Machine Takes 500 Mile Journey 


A 500 mile journey for the largest 
optical coating machine west of the 
Mississippi has been completed as the 
final step in consolidating all depart- 
ments and branches of Optical Coating 
Laboratory, Inc., under one roof in 
Santa Rosa, Calif. The big machine, 
capable of handling mirrors more than 
60” in diameter, required almost 2 
months to move. 


FGP Signs Japanese Firm 

Fischer & Porter Company of Hat- 
boro, Pa., has signed a license agree- 
ment with Hokushin Electric Works of 
Tokyo. The Japanese firm will begin 
to manufacture substantially all of the 
products now manufactured by Fischer 
& Porter, including data reduction and 
automation equipment. The agreement 
is currently awaiting validation by the 
Japanese Government. 
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Stotsenberg is sales manager of Rob- 
and chairman of 


ISA’s Sections and 


Bendix Users Convene 

Seventy-two users of 
puters, representing 36 
held their first national meeting re- 
cently in Washington, D. C. The pur- 
pose of the meeting was to exchange 
programming and maintenance infor- 
mation between Bendix G-15 users and 
to make plans for the exchange of 
future programs and ideas. A 5-man 
users’ steering committtee was elected 
to consider recommendations arising 
from the conference and to plan a 
definite course of action for coopera- 
tive programming efforts. 


Bendix com- 
installations, 


Toward Standard Terms 


To standardize terminology through- 
out the automatic control field, the 
American Standards Assoc., sponsored 
by ASME, has set up Sectional Com- 
mittee C85 entitled “Terminology for 
Automatic Control.” Its officers: M. A. 
Prince, Chairman, General Electric 
Co., Lynn Massachusetts, and G. W. 
Heumann, Secretary, General Electric, 
Schenectady, New York. Subcommit- 
tee chairmen are: “Types and Com- 
ponents,” H. A. Miller, Raytheon, Wal- 


tham, Massachusetts; “Signals,” D. H. 
Smith, Bell Lab., New York City; 
“Modes and Parameters,” W. I. Cald- 


well, (ISA representative) Taylor In- 
struments, Rochester, New York; ‘“Be- 
havior and Presentation,” Dr. H. L. 
Mason, National Bureau of Standards. 


Record Profits Chalked-Up 


Instrument companies are chalk 
up record sales and profits. 


1956. Orders received during that 
period were in excess of $3] Million 
During the first 4 months of 1957 
sales of Consolidated Electrodynamig 
were up 51% over last year, Milton 
Roy Co. reports a net profit of $5456 
in the first 3 months of 1957 as com: 
pared to $38,511 in the same period 
last year. Varian Associates sales ap 
up 60% for the first half of the currey 
fiscal year. Net earnings for Day. 
strom, Inc. rose 38% on a sales gain of 


18%. General Transistor Corp. 
ports a record $510,135 sales in th 
first quarter of 1957. A_ report ¢ 


increased sales and continuing expap 
sion highlighted the semi-annual p 
view given to stockholders of Bair 
Atomic, Inc. Sales totaled $3,174.94 
for the 6 months ending March 31, 


French AEC Gets Instrument 


Radiation Counter Laboratories, Ine 
has signed a contract to produce th 
first commercial 1024-channel neutron 
time-of-flight analyzer for the Saclay 
Laboratories of the French Atomic 
Energy Commission in Paris, Charles 
Walsh, sales manager, announced. De 
livery is scheduled for early July 
The instrument 


a neutron to travel from a reactor & 
a distant detector. It is the only it 
strument of its kind on the market. 


International Cybernetics Group 

The new Association Internation 
de Cybernetique has received mor 
than 1,000 applications for membership 
from 26 countries. The aim of th 
Association is to ensure a permanell 
and organized liaison between research: 
ers whose work in various countries 8 
related to different sectors of Cyber 
netics. It endeavors to promote thi 
science and its practical applications. 
Information may be gotten by writilg 
The Permanent Secretariat, 13 Rit 
3asse Marcelle, Namur, Belgium. 


Commercial Transistor by TI 
Another milestone in the dramait 
history of the transistor was passed by 
Texas Instruments when the industty* 
first, commercially available, gase® 
diffused-junction transistor was # 
nounced by TI Vice President Mari 
Shepherd, Jr., at the National Coal 
ence on Aeronautical Electronic ® 
Dayton, Ohio. This new diffused-ju* 
tion silicon transistor, with 4 . 
power dissipation of 37.5 watts at 26°C 
and 15 watts at 100°C, now makes #* 
sible the first truely high-power 
sistorized servo and audio output si 
tems for use in high temperatures. 
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ing. 
Beckmay 
Instruments, Inc. indicated a 35% ip. 
crease for the nine months ending jp 
March 1957 over the like period in | 








measures neutron eb | 
ergy by determining the time it takes | 
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New and Greater Building Facilities 
indicate Booming Business 


Plants, plants and more plants seem 
to be the order of the day as the in- 
strument business continues to sky- 
rocket. This month, your editors re- 
ceived an unusual number of notices 
for new building facilities. One of the 
largest to be built is the $1,900,000 


Waltham, Mass. Tracerlab plant. It 
will be completely devoted to peaceful 
uses of atomic energy. A new $1 mil- 
lion structure, to be operated by 
servomechanisms, Inc. in Westbury, 
Conn., will be completed in the fall 
of 1957 offering complete facilities for 
design, development and manufacture 
of subsystems. Robertshaw-Fulton Con- 
trols Co. will begin work on a $250,000 
research center within the next 6 
weeks. Ground has been broken for 
a new 142,000 square foot plant for 
Heath Co., a subsidiary of Daystrom, 
Inc. Robert Erickson, president, an- 
nounced. Opening of its new $300,000 
Chicago office-warehouse building was 
announced by Powers Regulator Co., 
manufacturer of automatic tempera- 
ture controls. Salt Lake City has been 
chosen as the site for Litton Industries’ 
llth plant location. A new, ultra- 
modern administration building and 
recently-purchased Electronics Center 
were formally opened by Stromberg- 
Carlson on June 11. DataMatic Corp. 
of Boston, has acquired an additional 
75,000 square feet of factory space to 
enlarge production of its electronic 
“brain” systems. A 500% sales in- 
crease in 2 years has resulted in the 
acquisition of a new 12,500 square foot 
plant for Universal Transistor Products 
Corp. at Westbury, Long Island. The 
Research Instrument Co. of Portland 
has moved its operations to new and 
larger quarters. The new facilities 
provide an increase of 400% in work- 
Ing Space. Superior Tube Co. of Nor- 
ristown, Pa., has authorized construc- 
“ion of a new office and factory addi- 
“on at its general offices and main 
plant on Germantown Pike. The 
world’s largest magnetic tape plant 
br officially put into 24 hour produc- 
pee a, by Minnesota Mining 
ing Sansineion t ae" esti erin 
ite tee ios for A merican Indus- 
seid tee. = Sion of A merican Elec- 
hasten ‘coe = recently held in Ful- 
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INDUSTRY PERSONALITIES —— 











Dr. James E. Meinhard 
National Cash Register 


Max B. Clarkson 


Technical Charts 


New president of Graphic Controls 
Corp., a newly-formed $6 million hold- 
ing company keyed to meet the in- 
creased printing needs of instrumenta- 
tion and automation, is Max B. E. 
Clarkson (photo), vice president of 
Technical Charts, Inc. 


eS &= 2 


Register Company 
additions to their 
Electronics Division and 2 appoint- 
ments. Dr. James E. Meinhard 
(photo) has joined the staff as senior 
research engineer. He will work on 
ferroelectrics as storage devices for 
digital computers. Other new addi- 
tions include John T. Doherty, re- 
search engineer and John W. Young, 
head of the advanced systems re- 
search section. Earl Lash has been 
appointed design engineering staff 
assistant. Norman Nisenhoff assumes 
the post of senior research engineer in 
the Research Analysis Group. 


National Cash 
has announced 3 


x * *® 


John P. Klembeth has joined Milton 
Roy Company as assistant chief engi- 
neer. A graduate of Drexel Institute 
of Technology with a batchelor’s de- 
gree in mechanical engineering, Klem- 
beth, until recently, was production 
manager for Fielden Instrument Di- 
vision of Robertshaw-Fulton Controls 
Company. 

x * * 


James E. Henning is the new vice- 
president of Bjorksten Research Labo- 
ratories for Industry, Madison Wis- 
consin. Irvin Leichtle has been named 
administrative assistant. 


=: & 


John Carter, 37-year-old vice presi- 
dent of Corning Glass Works, has 
been elected president of Fairchild 
Camera and Instrument Corp. He suc- 
ceeds Sherman M. Fairchild, who has 
been serving as president since the 
resignation of John H. Clough several 
weeks ago. 








Irving Leeds has joined Maxson Instru- 
ments, Division of the W. L. Maxson Corp. 
Prior to joining Maxson, he was assistant 
chief engineer at American Bosch Arma 
Corp. 

ee & 2 


John E. Johnson has been elected 
vice-president in charge of sales for 
the Datamatic Corp. Formerly direc- 
tor of sales, Johnson will continue to 
be responsible for all sales and mer- 
chandising activities, including adver- 
tising, customer training and service. 


& & @ 


Appointment of William S. Ivans, 
Jr. as vice president in charge of en- 
gineering for KIN TEL, a division of 
Cohu Electronics, Inc., was announced 
by LoMott T. Cohu, board chairman. 
Ivans was formerly chief electronics 
engineer for Convair and is considered 
one of the foremost authorities in the 
field of electronic instrumentation. 


se & 2 


Varian Associates has- announced 
several changes. Sigurd F. Varian 
has been elected vice chairman of the 
board and H. Myrl Stearns president 
of the firm. In addition, Harold 
Secrest moves from instrument sales 
order manager to the job of staff 
assistant to Ralph W. Kane, vice presi- 
dent, instruments. Dan Lansdon, in 
charge of instrument application en- 
gineering, assumes additional duties 
of sales order manager. 


x *« * 


(photo) has 
works manager of 
Brush Electronics’ Texas Division. 
Former affiliations include H. E. 
Bovay Co., J. B. Beaird Co., Dexter 
Co. Division of Philco and Crane Co. 


Fred H. Butterfield 


been appointed 


x * * 


Named to the position of sales man- 
ager of Panellit, Inc. is William B. 
Denniston (photo). Prior to coming 
to Panellit, Denniston held a similar 
post with MacLean-Fogg Lock Nut 
Co. of Chicago. 


rye" 








William 8. Denniston 


Fred H. Butterfield 
na Penellit 


Brush Ele 


87A 


















acco 
Helicoid 
Gage 


U.S.A. 





Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


fi 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 

The tension in the stain- 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 













Standard bushings are 


i graphited Bakelite. 


The roller is stainless 
stee! with a highly pol- 
ished helicoid surface. | 


The connecting link 
and the screws are 
The roller pivot is bail hardened K Monel. 


shaped. and rides on a ts The polished cam 
graphited Bakelite disc. t facing is graphited . 
Bakelite. It will not The link adjusting screw 
is at the rear to facili- 


The hairline pointer ad- warp or distort. 
justment screw is stain- 


less steel. 


tate calibrating the Hel- 
icoid Gage. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 







$ 

Tubes built for 
millions of 
pressure 
pulsations 
To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 











Easiest adjustment 


and calibration 
Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 
jarred out of position. 
Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 





For complete information on 
the Helicoid line of gages write 


Helicoid gives you all these features at prices that 
are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-C Connecticut Avenue * Bridgeport 2, Connecticut 
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Ernest M. Whitley 


Beckman Instruments 


Herbert Stallings 
Weston Electrics 


Beckman Instruments, Ine, an 
nounces 2 appointments. Ernest ¥ 
Whitley (photo) has been made pry. 
duction engineer for the Spineo } 
vision and Anthony Del Duca is 
new chief electronics engineer for ty 
Process Instruments Division, 


x * * 


Wilbert H. Steinkamp, vice preg. 
dent in charge of sales of the Westm 
Electrical Instrument Corp, @ 
nounces the appointment of Herbert 
B. Stallings (photo) as district ma 
ager of the Philadelphia territory, 
Stallings has had over 20 years & 
perience in sales engineering of de 
trical and electronic components a 
industrial instruments. 


x *k* * 


Dr. Robert L. Jepsen, director @ 
tube research for Varian As 
will spend next year working om 
crowave properties of ferrites at Hi 
vard University as the first candida 
under the new Varian Advaiitel 
Study Program. Dr. Jepsen’s appoiit 
ment as a Research Fellow has bem 
confirmed by Dr. C. L. Hogan of Har 
vard, world authority on ferrites. 


xk & @ 


Photoconductor-Transistor Divisia 
for Electronics Corporation of Amer 
ca has appointed Norman C. Anders 
vice president of the division. Ander. 
son has been with the company silt 
1949. He has originated many 0 
techniques for improving the stability 
and sensitivity of infrared-sensilit 
photoconductor cells. 


x *k * 


Duties as manager of electri 
business machines sales for the Inte 
national Division of Burroughs 
poration have been assumed by James 
A. McCullough. McCullough, whol 
had more than 20 years experience # 
the business machine and electroms 
field, was named manager by 
Wallace, general sales manager. 


x * *® 


Andrew H. Bergeson, vice-presidet 
in charge of engineering at Strut 
berg-Carlson, a division of Gener 
Dynamics Corp., is returning to 
ington, D. C., where he will serve 
vice-president in charge of the firms 
capitol city office. 
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UNIT 
INSTRUMENTS 
All Sanborn Preamplifiers and 


Recorders, as well as various other 
units, are available separately for 
specialized applications or use as 
“original equipment”’ in other appa- 
ratus. Instruments include the Model 
150-300/700 Wide Band Driver 
Amplifier and Power Supply, for use 
with low power galvanometer ele- 
ments, a ‘scope and/or panel meter. 
When equipped with suitable “150” 
preamplifier, this amplifier provides a 
portable indicator for strain, force, 
pressure, temperature, AC watts, 
audio level, etc. Other units include 
the Model 150-1900 Master Oscillator 
Power Amplifier: Model 150-3100 
Triplexer; Model 601 and 602 galva- 
nometers; Model 150-2900 Dual- 
Channel DC Amplifier. 


SYSTEMS 




















— “150” assemblies housed in either vertical 
mobile cabinets or separate portable cases are 
available in I-, 2-, 4-, 6- and 8-channel models. Each 
is equipped with driver amplifiers of current feedback 
design and regulated power supplies for each channel, 
and a recorder featuring nine extremely accurate paper 
speeds on 2- to 8-channel models, five on single channel 
units. Appropriate plug-in preamplifiers quickly and 
efhiciently equip a basic assembly for recording virtually 
any 0-100 cps phenomena. 





new 6- and 8-channel analog readout systems 


In addition, complete Sanborn systems from 2- to 8-channels 
are available for recording analog computer outputs. These are 
equipped with dual-channel DC amplifiers, for single-ended or push- 
pull signals — input impedance 5 megohms each input lead to ground 
— drift less than 0.5 mm/hr. — frequency response down 2 db at 
60 cycles for all amplitudes to 4 cm peak to peak. Newest of the 
computer readout recorders are the 6- and 8-channel console systems 
(8-channel illustrated — “A” at left). The Model 183 Programmer 
in a Model 184 case (““B” at left) is optional for use with the 6- and 
8-channel consoles. The Programmer automatically turns on chart 
drive, feeds calibrated signals to all channels, reads computer DC 
levels, determines the length of record, and shuts off the paper drive. 


oscillographic 
recording 
equipment 


~~. ~~ 4 
\F.%* te: a 
PREAMPLIFIERS 


A choice of twelve “150 Series” plug-in preamplifiers is now available, to equip 
systems for any of numerous recording problems. Improved control of input signals 
results from attenuator ratios of |, 2, 5, etc., and calibrated zero suppression on AC-DC, 
Carrier, and Low Level DC Coupling, Frequency Meter, and Chopper Stabilized DC 
models. Other “150” preamplifiers include: Servo Monitor, Log-Audio, AC Wattmeter, 
RMS Volt/Ammeter, 400 cycle Frequency Deviation, and Triplexer. 








Added to these three aspects of Sanborn Oscillographic Recording Equipment are the basic 
odvantages of inkless recording in true rectangular coordinates, to provide accurate, easily 
interpreted records; high torque galvanometer (10 ma develops 200,000 dyne tm.); one percent 
linearity resulting from current feedback driver amplifiers and high torque galvanometers 
(maximum error is 4% mm in middle 4 cm of chart, Y2 mm across entire chart); controls for 
timing, manual and remote coding. 


Take advantage of the scope and flexibility of Sanborn equipment to answer your recording 
requirements. Sanborn engineers will be glad to provide further information and application 
assistance whenever you wish. Contact your local representative or write to the main office 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 WYMAN ST. WALTHAM 54, MASS. 
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Potter & Buundield engineering is in this picture 
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ONSTER OR 


Select the P&B Relay which helps make the difference 








AG Series oh. 
Enclosed Power Relay ~ 
Shock-Proof and Dust Proof. 


Proper controls turn monsters into marvels... 
and controls are only as good as their com- 
ponents, such as relays. Without controls, this 
massive press, or any automated equipment, 
becomes a nightmare of disorganized force. 


P&B AG Series relays are particularly suited 
to automation. They are ruggedly constructed 
for excellent shock resistance, withstanding 
100 G shock without mechanical damage. The 
AG is a tough relay designed for rough jobs. 

A metal enclosure keeps out shop dust and 
dirt. The phenolic base meets all U/L require- 
ments for spacing and creepage distances... 
and the DPDT contact arrangement permits 
a wide variety of circuit variations. 

For over 25 years, P&B has been building 
relays, and modifying existing types, to suit 
specific applications. Write for new catalog 





MW Series 


Appliance Type Relay with 
Above Average Performance 


and Life. 


or engineering consultation. 


P&B Standard Relays are available at your local 
electronic, electrical and refrigeration distributors 








AB Series 
Appliance Type Relay, 
Heavy Duty Construction. 





ENGINEERING DATA 


SERIES: AG. Enclosed power relay 
for use in dusty or dirty appli- 
cations. 

CONTACTS: 3/16” dia. fine silver. 
Rated 5 amps., single break, 115 V. 
AC resistive. Rated 8 amps., double 
break, 115 V. AC resistive. 

CONTACT ARRANGEMENTS: SPST 
NO-DM, SPST NC-DB, DPST-NO, 
DPST-NC, DPDT. 

VOLTAGE RANGE: DC: 6 to 220 V. 
AC: 6 to 230 V. 
COIL RESISTANCE: 

moximum. 

POWER REQUIRED: 1.5 W. mini- 
mum DC at 25° ambient. 6 W. 
maximum, 

AMBIENT TEMP. RANGE: —55° C. 
to +85° C. 

TERMINALS: Screw type molded in 
phenolic base. 

ENCLOSURE: Special dust cover. 


DIMENSIONS: 23%” L. x 2 11/32” 
W. x 3 5/32” H. 


30,000 ohm 











Pother & Bruanfield, ime, e»meson. mown 7 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Manvfacturing Divisions also in Franklin, Ky. and Laconia, N.H. 
See our catalog in Sweet's Product Design File. 
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Robert L. Trent 


Texas Instruments 


F. Lee Foster, Jr, 


Baird-Atomic 


F. Lee Foster, Jr. (photo) has bee 
named vice president and sales map. 
ager of Baird-Atomic, Inc. In his ney 
post, Foster will have complete charge 
of promotion and sales. 


x * * 


A recognized authority on electronic 
circuits development has joined Texas 
Instruments, Inc. Robert L. Trent 
(photo) will direct a newly formed en. 
gineering branch for applications and 
test equipment in the Semiconductor. 
Components Division. Trent is the 
author of many papers on transistor 
switching and feedback amplifiers, 


2: = @ 
For developing a device to measure 


the temperature’ encountered by 
guided missiles E. P. Anderson, vice 


president of Charles Engelhard, Inc, | 
has received a plaque from “Aviatio | 


Age,” a national aeronautics journal 
x * * 


R. N. Brumfield, president of Potter 
& Brumfield, announces the appoint- 
ment of E. W. Gentz as director of 
manufacturing. In his new position, 
Gentz will be in charge of all manv- 
facturing in P&B’s three plants lo 
cated in Princeton, Ind. 


&¢ & @ 


Charles B. Thornton, president 
Litton Industries made known the 
promotion of Dr. Myles L. Mace to the 
position of chairman of the manage 
ment committee of the compallj 
Mace is currently vice president 
Formerly a_ professor at Harvard 
Graduate School of Business Adminis 
tration, he joined Litton Industries ® 
August 1955. 


+ & 8 


Daniel H. Scheingold has been 
pointed director of applications engi 
neering at George A. Philbrick Re 
searches, Inc. Sheingold, recently t 
turned from a stint in the Army, © 
ticipated in research, design, develop 
ment and application of electromit 
analog computing circuits and tech 
niques during his previous associatio 
with the firm from 1949 to 1955. 


1SA Jon 
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Diagram of a typical nuclear propulsion 
static instrumentation system. 
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DESIGN AND DEVELOPMENT 


OF STATIC ELECTRICAL 
INSTRUMENTATION AND CONTROL 


At Bettis Atomic Power Division, electrical en- 
gineers design electrical instrumentation and con- 
trol systems and apply improved electrical equip- 
ment and techniques to the requirements of 
nuclear propulsion plants. 

Not only must a high degree of reliability be 
designed into the instrumentation and control 
systems for a nuclear propulsion plant, but the 
systems must also employ equipment that is 
rugged in design, requires a minimum of mainten- 
ance, and is built to the exacting requirement of 
radioactive environments and Navy service. 

In connection with development of nuclear 
propulsion plants for naval vessels, Bettis en- 
gineers have developed static electrical instru- 
mentation systems for monitoring power levels, 
temperatures, pressures, flows and water levels. 
Conventional instrumentation, which contains 
moving parts, was particularly sensitive to the 
shock and vibration conditions encountered 
under Navy service, and resulted in design com- 
promises and excessive maintenance. The static 
electrical instrumentation was developed spe- 
cifically for use in nuclear propulsion plants. 

An example is the development of the basic 
temperature sensing instrument. Instrument re- 
sponse time and performance was improved by 
redesigning the resistance thermometer for fast 
response and simplifying circuitry. Magnetic 
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amplifiers were used to amplify the temperature 
bridge unbalance current to a usable signal level. 
The amplified signal was used to provide temper- 
ature indication at the central station. It was 
also used in summing, auctioneering, computer, 
and control circuitry as required to perform the 
specific functions relating to reactor control. 

Magnetic amplifier instrumentation met the 
requirements for rugged design, minimum moving 
parts, and a minimum required maintenance. 

This is one example of the challenging work 
conducted at Bettis Atomic Power Division. 
Engineers interested in electrical control systems, 
apparatus, nuclear instrumentation and _ allied 
circuitry will find excellent professional oppor- 
tunities available. Address your résumé and 
salary requirements to: Mr. M. J. Downey, Bettis 
Atomic Power Division, Westinghouse Flectric 
Corporation, Dept. A-180, P. O. Box 1468, 
Pittsburgh 30, Pennsylvania. 


BETTIS ATOMIC POWER DIVISION 





Westinghouse 
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Oscillator Controls 


This resonant-reed oscillator 
control keeps oscillator frequency 
within close limits. Has output 
frequency and output voltage with 
very nearly sinusoidal wave shape. 
Are strictly circuit components 
and cannot produce or sustain 
electric oscillations by themselves. 
Will control output constant 
within + 0.15%. Is self-starting 
and has infinite service life. Man- 
ufacturer is James G. Biddle Co., 
Philadelphia 7, Pa. 


Circle 1P on Readers’ Service Card 


Mobile Nuclear Monitor 


Firm’s new mobile air particle 
monitor for continuously mon- 
itoring fall-out and other radio- 
active contamination is based on 
an Oak Ridge National Labora- 
tory design. Is completely self- 
contained. Portability eliminates 
need for duplicate detection 
equipment. Built-in alarm system 
triggers alarm in event of power 
or system failure. Victoreen In- 
strument Co., 5806 Hough Ave., 
Cleveland 3, Ohio. 


Circle 2P on Readers’ Service Card 


Digital Tachometer 


This digital tachometer has a 
wide range of industrial uses in 
operations where precise rotation- 
al measurement is required. Ac- 
curacy can be better than 0.001 
rpm, with a scale of zero to 10,- 
600 rpm. Output can be sharp 
pulse or sine wave. Available 
with either single-ended or feed- 
through shafts for mounting on 
drive pads. Nacimo Products, 
Inc., 2300 National Ave., Na- 
tional City, Calif. 

Circle 3P on Readers’ Service Card 


Transistorized Strain Indicator 


Frequencies to 300 cps at amp- 
litudes to 3500 micro-inches per 
inch can be observed in the Type 
N strain indicator. Except for 
batteries, there are no expend- 
able components. Type N weighs 
only 9 pounds and the case is 10” 
by 9” by 6%”. Indicator re- 
quires no warm-up period. Elec- 
tronic and Instrumentation Divis- 
ion of Baldwin-Lima-Hamilton 
Corp., 42 Fourth St., Waltham, 
Massachusetts. 


Circle 4P on Readers’ Service Card 


Dial Test Indicators 

A 4” spigot and side clamping 
holder permit unlimited position- 
ing of new dial test indicators. 
Features include rotatable bezel, 
reversing lever and ratchet con- 
tact point. The 1” dial, clearly 
calibrated in 0.001” graduations, 
has a 0.030” range. Accurate and 
sensitive, the instrument is built 
to give many years of rugged 
service. Transocean Trading Co., 
6453 Santa Monica Blvd., Los 
Angeles 38, Calif. 
Circle 5P on Readers’ Service Card 


Transistorized Electrometer 


Combining sensitive VTVM and 
d-c amplifier, this transistorized 
electrometer has 8 ranges from 30 
mv to 100 volts full scale and 
gains of 0.05 to 167. Features 
10% ohms input impedance and 
uses balanced circuits to drive a 
3-stage push-pull transistor am- 
plifier. Drift is less than 3 mv 
per hour; accuracy is within 2%. 
Manufacturer is Keithley Instru- 
ments, Inc., 12415 Euclid Ave., 
Cleveland 6, Ohio. 


Circle 6P on Readers’ Service Card 


Versatile Phasemeter 


PM-1B phasemeter for accurate 
measurement and calibration of 
phase relationships in electronic 
instrumentation at audible and 
supersonic frequencies has appli- 
cations in servo systems for in- 
dustrial and aircraft needs, in 
filter design, in audio and power 
transformer design, in amplifier 
work, in computers, etc. Does 
not use tubes or semi-conductors. 
Statham Development Corp., Dept. 
SP-4, Los Angeles 64, Calif. 
Circle 7P on Readers’ Service Card 


Gas Chromatography Analyzer 


Ability to use either a therm- 
istor or filament-type detector al- 
lows one instrument to cover 
problems requiring corrosion re- 
sistance, high sensitivity and stab- 
ibility. Columns easily changed 
and oven space is large enough to 
hold either coiled or U-band col- 
umns. Accessories include repro- 
ducible-volume gas sample valve, 
temperature control and auxiliary 
cold bath. Loe Engineering Co., 
Del Monte Road, Le Canada, 
California. 

Circle 8P on Readers’ Service Card 
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OPTIMIZING CONTROL discussed by Manny Ovi 


Industrial process control today generally consists of a 
series of unrelated minor control loops. Each loop meas- 
ures but one variable at a particular time and controls 
excursions of this variable within predetermined limits 
from a set-point selected by an operator. 


Trends within individual control loops are not obvious 
that is to say similarities and dissimilarities in plant 
operating conditions are ill-defined—and the operator is 
unable to anticipate with sufficient rapidity interrelation- 
ships in such trends. This essentially precludes use of 
available data to the fullest advantage. Furthermore, it 
is easy to demonstrate that the limits within which a 
process variable can be held automatically are several 
orders of magnitude smaller than can be attained by a 
human operator in establishing the set-point for such 
limits. Hence, in making his decisions, the operator is at 
a marked disadvantage. 


All of this leads us to the generalization that processes 
are controlled, but that the control function is not opti- 
mized. And as a rather natural extension of this general- 
ization, if optimum control is incorporated into a process, 
the efficiency of the process can be expected to increase. 


The first step toward this desirable objective has al- 
ready taken shape with the development of electronic 
data logging systems. Many such systems are now avail- 
able to industry. The unavoidable time lag between 
recording, correlation, and evaluation in such svstems 
is So great, however, that the effectiveness of solutions 
provided for process control decisions is essentially nil. 
Hence, the data serve primarily to provide an insight 
into process dynamics. 


In optimizing the continuous process, different vari- 
ables must not only be sensed but correlated in real time 
in order to yield control decisions before plant operating 
conditions have changed appreciably. To achieve this, 
remedial control decisions must be initiated before the 
predetermined control-limits have been reached. 


Progress in the theory of nonlinear adaptive control is 
providing the mathematical background necessarv to 
define the necessary correlation procedures; digital 
computer techniques will play a decisive role in imple- 
menting the theory. Closing the loop in a continuous 
process, therefore, places tremendous demands upon the 
system's designer. A control system that is to replace a 
human being must be able to do so continuously and 
infallibly. Demands for ever greater reliability (one error 
in several hundreds of millions of decisions) and longer 
life are achieved with the use of solid state components. 
And since environmental conditions in industrial proc- 
esses rarely are controlled as equably as in an office or 
a scientific computation center, circuit design and pack- 
aging Tequirements must be adapted to the widest range 
of operating climate. 
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Emmanuel J. Otis, systems design engineer 
discusses control optimization 


The proper selection and integration of the necessary 
units required to “marry” the control computer to the 
process are dependent upon the desired speed and ac- 
curacy of the overall system. Hence, specific process 
requirements must govern the design of the control 
system in order to achieve the optimum use of equip- 
ment. ‘These process characteristics must define speed, 
degree of accuracy, memory capacity, and flexibility— 
prime factors that determine the size and complexity, 
and therefore the price and economic justification for, 
such control equipment. 


In closing the loop, digital computers and attendant 
devices will optimize industrial process control systems 
by providing minor control loop set-points. Eventually, 
minor control loops will be replaced altogether. At that 
time, control decisions will be made and operating in- 
structions provided by the control equipment to devices 
that will govern the functioning of process variables. 


The day of totally optimized control is not far off! 


By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you are interested 
in receiving the file and periodic additions, please write us. 


i oPysrnom SYSTEMS 


Division of Daystrom, Inc., 5640 La Jolla Boulevard 
La Jolla, California Telephone GLencourt 4-0421 
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> new products 


Hydraulic Cylinders 








These 3000 psi, non- 
cushioned cylinders are 
offered in 5 bore sizes: 


14,” | wy ae ys 14”, 
1%”. All except 1,” 
size available with 


standard or 2:1 rod. 
Rated at 3000 psi con- 
tinuous service’ with 
peaks up to 10,000 psi, 
cylinders are available 
in lengths up to 36” 
stroke. Oil-Dyne, Inc., 
2117U West Marquette 
Road, Chicago 36, III. 
Circle 9P 


Self-contained, this 
portable millivoltmeter 
features a new battery- 
powered electric vibra- 
tor. Wide variety of 
ranges makes it useful 
for practically any sur- 
vey work on _ voltage 
and current measure- 
ment. Can be left un- 
attended up to one 
week. Chart rotations 
of 96 minutes and 24 
hours. Weighs 25 lbs. 
Bristol Co., Waterbury 
20, Conn. Circle 10P 






High-Temp Gas Chromatograpn 

An instrument for 
analysis of gases and 
liquids with boiling 
points up to 350° C is 
the GC-2 gas chroma- 
tograph. Applicable 
for research, quality 
control and analytical 
problems in petroleum 
refining, natural gas, 
petrochemicals, _ plas- 
tics, refrigerants and 
agricultural chemi- 
cals. Has regulated 
flow control. Scien- 
tific Instruments Di- 
vision, Beckman Instruments, Inc., 2500 Fullerton Road, Fullerton 


California. Circle 11P on Readers’ Service Card 


Miniature d-c Motors 

Circular miniature d-c 
motors for radio, elec- 
tronic and instrument 
industries are designed 
shock, heat 
and cold. Use Plaskon 
nylon-molded commuta- 
insu- 


to resist 


tor hubs, lead 
lators, motor brush sup- 
ports and _ governor 
base. Six series of 
small d-c motors have 
torque ranges from 3 
to 3% inch-ounce and 
speeds from 1800 to 
18,000 rpm for 3 to 24 volt usage. Kowe Industries, Inc., Sag 
Harbor, New York. Circle 12P on Reader's Card 
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IN PRECISION INSTRUMENTS 


SMALL PARTS PLAY A BIG PART 
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ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Ney designs and makes to customers’ specifications sliding contacts, 


slip rings and assemblies, commutator segments and assemblies, brush 


and brush holder assemblies, and precious metal resistance wire. 
Consult Ney’s Engineering Dept. and find out how precious metals 


can improve your products. 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. M HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


Ney has just built this 

modern new plant to give 

you even better products 
- and better service. 
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LIAD 2-in-1] 
Control Instrument | 








@ Analog-to- “—T9 
digital converter. | 


©@ Multi-contact 
meter-relay per- 
mitting control 
action at up to 
64 points. 


4”"x2"x4" 
approx. 


Applications for the LIAD (Low-Curreat | 
Analog-Digital) include telemetering, aul 
matic testing, sorting, reading of maximus 
values, and accumulating quality control dat. 


It has a D’Arsonval movement, operating 
from any sensing element. A printed circut 
scale replaces the normal dial. Read-o# 
takes place when contacts under the poisitt 
are clamped to the scale. 


The LIAD converts low-level signals fo 
transmission over great distances. Accutt) 
with a six-band scale is 1 part in 64. 
operation is about two times a seco 
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ASSEMBLY PRODUCTS, INC 


Chesterland 20, Ohie 
Phone (Cleveland, ©.) HAmilton 3-449 
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Booth 2919, WESCON SHOW, Aug. 20-2 
Cow Palace, San Francisco, 


California 
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BRISTOL RECORDING THERMOMETERS on the job in new processing plant. 


Can you pass this recording thermometer quiz? 


a ee 


Question: Why do Bristol Recording Thermometers con- 20 
tinue to lead the field? 


Answer: Because of Bristol’s continuous research and 10 


development program. Two outstanding results of this 
program are: 

1. The 2L Uniform-Scale Vapor Pressure Thermometer 
which gives you all the advantages of vapor pressure ther- 
mometer actuation without the problems of the conventional 
non-linear increasing scale—greatest advance in recording 
thermometers in 25 years. 

2. A basic improvement that eliminates ambient temperature 
effects. Whether you are measuring above, below or at ambient 
temperature, you get the same unvarying accuracy with the 
new Bristol Vapor-Pressure Recording Thermometers. 

Want to know more? Write today for free 48-page bulletin 
T840 on the complete line of Bristol Recording Thermometers, sore ree 
liquid, vapor-pressure, and gas filled for every application. It cn tian deeee fee 9 O0b. eenaneen Gee 
tells all about typical installations, ranges, charts, bulbs, tubing. —_ Note easy readability due to Note howscale values crowd 


The Bristol Company, 129 Bristol Road, Waterbury 20, Conn. equal chart increments. together at bottom. 
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TRAIL-BLAZERS BRISTOL’S 
IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Fo UULE |» now produces 


Paralleling Reactors 
Designed to insure 
e e equal distribution of 
— a . ilies current loads to ger- 
rottling “Bantam” Diaphragm Contro ae ae “eee 
Valves for all standard control valve uses, manium rectifier junc 
Cv of 0.6 and below, up to 1000 psi and 
500°F, characterized, renewable trim, 316 









tions operating in paral- 
lel, these paralleling 





stainless steel and teflon only wetted sur- rectifiers make possible 
faces, low in hysteresis, size and weight, very heavy current in- 
a modern design of control valve. 2000 stallations of germani- 
series “Bantam” Control Valves available § ym rectifiers formerly 
for on-off service. | limited by the difficul- 


ty of matching junctions. Type PR580 reactors are rated x 
580 amperes rms for 50° C rise. Type PR1600 are rated for 5! 
rise at 2500 amperes rms forced air-cooled. Internationa] Reet. 
fier Corp., El Segundo, Calif. 

Circle 13P on Readers’ Service Card 
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TUBE AND PIPE CONNECTORS » 
For use in such systems as aircraft 
or marine applications where 
weight is a factor, these connec- 
tors replace standard flanges. 
Available in various materials, in 
male or female socket or butt 


New Dynamometer 
An entirely new dy- 

namometer completely 

tests shaded pole and 





weld design, for tubing, and up induction motors for 

to schedule 40 pipe. torque and speed char- 
“ ” 

4 “DEMI” PACKLESS VALVES acteristics. Motors may 

For services when packing is a problem, mani- be tested down as low 


folding of small valves in one unit, these low 
cost valves have a great popularity. For services 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the “Demi” line is ideal 
for panel mounting up to five valves in one continually monitored 


as 100 rpm without ad- 
ditional controls or ad- 
justments. Speed is 




























block. so that instrument con- ' 

| sistently indicates true 

motor speed at accuracies of 0.5%. Torque ranges from TH | 

ounce-inches or as low as 1 ounce-inch full scale. Magtrol, Ine, | 
| P.O. Box 193, Bridge Station, Niagara Falls, N. Y. The 
Circle 14P on Readers’ Service Card ment 
by N 
WHIFFLETREE OPERATOR » Servo Motor-Generator costr 
Two valves operated simultaneously by Maximum null volt- long 

one operator. Valves may be globe or ages are 13 millivolts 

three-way and have a multitude of total and 8 millivolts supp 
piping yim for mixing and fundamental in the new read 
weeny SppMentions. size-18 motor-generator. print 
: \ Motor and_ generator futu 
assembly is designed syste 


4 MANUAL RESET for operation on 400 
Wherever control air on dangerous or toxic 
process flows must be blocked for safety, 
on air failure until manually reset, these 
valves insure against disaster. Standard 
sizes 4" and 4” I.P.S. volts or 115 volts fixed 

phase and 26, 115 or 

230 volts on control phase. G-M Laboratories, | 

Knox Ave., Chicago 41, Ill. 

Circle 15P on Readers’ Service Card 


| cycles with a_ stall 
| torque of 2.35 oz. Cus- 


tomary voltages are 26 











Multi-Circuit Sequencer 
New, 10- 


circuit se- 






SAUNDERS VALVES — AIR OPERATED » 
Plastic valves, 2’ and below, metal valves 1’ 
and below, G. W. Dahl Company, Inc. dia- 
phragm operators on these valves provide 
simple, sure automatic operation. Each ap- 
plication must submit full flow information. 


quence pro- 
grammer pro- 
vides an au- 
tomatic test 
ing device 
Write us for complete technical information, or the address go . Ae “te 


of our representative in your area. 
, electrical ap- 


paratus. Se- 
lector switch 
is included for operation from either 115 or 230 volts. 


A com 
can be quick 
Calibrated dis 
Control 


plete cycle is generated in 6 seconds and settings 
changed by adjustment of lock-type bushings. 
simplifies adjustments. Automatic Temperature 
5200 Pulaski Ave., Philadelphia 44, Pa. 

Circle 16P on Readers’ Service Card 
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The vital accuracy in electrical measurement instru- 
ments that today’s exacting sciences demand is provided 
by Non-Linear Systems, Inc. Not only are NLS digital 
instruments unsurpassed in speed, dependability and 
long life, but their visual readout performance may be 
supplemented by printed data recorders. Thus, visual 
reading may be done by unskilled personnel while 
printed or punched paper data is also recorded for 
future study. Complete, pre-engineered automatic test 
systems can be established by adding input scanners 





Clary Printers (both 8 column and 11 
column) are supplied by NLS to be used 
Mm connection with DC digital volt- 
meters, 4 digit and 5 digit AC/DC volt- 
meters or ohmmeters. 











Input scanners used with NLS digital 
voltmeters or digital ohmmeters provide 
for automatic scanning of many inputs 
and when used with data recorders pro- 
vide complete automatic systems. 


EITHER WAY OR BOTH 





...in a clear numerical form or a printed record NLS gives 
you rapid, accurate electrical measurements. 


to NLS digital instruments, permitting sampling of up 
to one thousand stations. Oil immersed stepping 
switches — an exclusive NLS feature — assure constant 
accuracy and trouble-free long life of both NLS digital 
voltmeters and ohmmeters. The NLS line of digital 
instruments covers a wide range of engineering and 
scientific electrical measurement applications. What- 
ever your needs in this field, NLS can meet your most 
exacting requirements ineinstruments and systems. 
Your inquiry will be welcomed. 





Flexowriter equipment for typewriting 
of data and simultaneous paper tape 
punching may be used with NLS digital 
voltmeters and ohmmeters. NLS Flexo- 
writer converters are provided for this 
purpose, 


Originators of the Digital Voltmeter 


non-linear systems, inc. 


San Diego County Airport, Del Mar, California, Dept. A757 
Sales Engineering Offices in Los Angeles and Cleveland 


Digital Ohmmeters * AC-DC Converters « Data Reduction Systems + Digital Readouts 
Peak Reader Systems + Binary Decimal Converters + Digital Recording Systems 
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SPEEDOMAxX 





| 
| 





... the key to highly dependable tes 
at AMP Incorporated’s research |g 


Investigation of thermals generated by tem, 
nals under high ambient temperatures is one ap 
plication of Speedomax H instruments in them 
search laboratories of Aircraft-Marine Product, 
Inc., Harrisburg, Pa. A Speedomax H Recorde 
out of view to the right of the operator, recon 





the 1000 F temperature of the furnace in whid 
the terminals are being heated. An LA&N Stab 
lized Preamplifier with a Speedomax H zp 
center millivolt recorder plots the thermals ge. 
erated by these terminals. Continuous operation 
without instrument failure (the average test rum 
about 240 hours) and reproducibility of tet 
within 1 uv are two advantages of this equipment 


In this same laboratory where new and im 
proved products are being developed and testel 
to supplement AMP’s wide variety of terminal 
connectors, plugs, etc., for the electronic, aircraft 
and other industries, a Speedomax H 2-action 
D.A.T. Controller is used. This instrument pre 
cisely regulates the temperature of an electté 
batch-type furnace to within +2 F. The flexibil 
ity of this control helps them meet a variety d 
test conditions in investigating the effects of heat 
on various connector insulation materials. The i 
strument’s manual rate of approach dial bring 
the test material up to working temperature in the 
shortest possible time without overshoot. It also 
permits rapid recovery of the test temperature 
when the sample or the control point is changed 

In many research applications where tempeft 
tures, pH, voltage, speed, etc., are being studied, 
a Speedomax H Recorder or Controller can fill 
your requirements for a high quality instrumell 
that saves bench space, is low in cost and is avail 
able for quick delivery (two to four weeks alle 
order is received). For more information, wilt 
to Leeds & Northrup Co., 4929 Stenton Ave 
Phila. 44, Pa., for Data Sheets ND46-33 (100-106), 


LEEDS NORTHRUP 
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) new products 
Spectrophotometer Power Supply 


This complete power 
source is adaptable to 
more than 15,000 DU 
spectrophotometers and 
DU accessory combina- 
tions in operations to- 


» 





day. The unit elimi- 
nates the need for 
standard storage bat- 


tery and dry cells and 
replaces the ultraviolet 
and battery box of the photomultiplier. Scientific 


er supply 3 —~ 
powe' Fullerton, Calif. 


Instruments Division, Beckman Instruments, Inc., 

Circle 17P on Readers’ Service Card 
This instrument is 
designed measure 
a-c and d-c ratios, ab- 
solute a-c and d-c volt- 


Servo-Ratio Multimeter 


to 


ages and_ resistance. 
Computes voltage ra- 
tios by dividing the 


voltage to be measured 
by the reference voltage 
from the 
Compact, portable 
aluminum case is 
11-13/16” by 7%” by 
5%” and weighs 14 pounds. Union Switch and Signal, Division 
of Westinghouse Air Brake Co., Swissvale, Pa. 
Circle 18P on Readers’ Service Card 


computer. 


Axial Accelerometers 





Accelerometers fe a- 
ture extremely low 
crosstalk (0.01 g/g 


max.) and low thresh- 
old. Units sense linear 
acceleration by means 
of a spring-supported, 
linear _ ball-bushing 
mounted mass. Linear 
is supplied by 
preci- 


output 
high 

sion potentiometer pick- 
offs (to 300 
with undamped natural- 


resolution 


wires). 

Available in ranges from +1]g to +40g, 

frequency ranges from 7.8 to 54 cps. 

test, control, telemetering and recording applications. 

Giannini & Co., 918 East Green St., Pasadena 1, Calif. 
Circle 19P on Readers’ Service Card 


Suited to airborne flight 


G. M. 


Aircraft Temperature Monitor 


Powered and operated 
entirely by 
plifier circuits, model CTI- 
10D simultaneously 


tors up to 10 channels of 


magnetic am- 


moni- 


temperature. Each chan- 
nel can be set for any de- 
sired critical temperature 
range and “trip point” 
within 1%. Units com- 
prise indicator panel, for 
mounting visible to pilot 


or flight engineer; balance 
and power units; tempera- 
ture probes and cabling. 
105- 


cps 


Power requirements: 
125 volts, 380-420 
and 25 watts. Accuracy is 
lig ‘ +1%. Arnoux 

2% West Washington Blvd., Los Angeles 66, Calif. 
Circle 20P on Readers’ Service Card 
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As SIMPLE and 
Dependable 
as the Pull of a 
MAGNET! 





A sleeve, raised 


e? 





tube, attracts or 


to a mercury 








’ 


LIQUID LEVEL CONTROL 
Ever Devised! 





Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


5 


cte 


S! 


Zone 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That’s why there's practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 





switch. Basically, 
this is Magnetrol. 


VA i 


The Simplest, Most Versatile | 





MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS 


Please send me catalog data and full information on 


Address 


I MAGNETROL, Inc. 2120 S. Marshall Bivd., Chicago 23, Illinois 1 


i Magnetrol Liquid Level Controls. 


i Name 
1 Company. 


Circle 100A on Readers’ Service Card 


4 City 


and lowered with- 
in a non-magnetic 


releases an Alnico 
magnet attached 
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Precision Snap Switch 


TyniSwitches, designed for gag- 
have operating forces from 


They 


ing, 
3 oz. to 12 oz. on the pin. 
are available with solder, screw, 
standard spade or junior tab 
terminals. UL listed at 15 am 
peres and 125 to 150 volts a-c. 
Shown is the class 4 SR-spring 


leaf and roller model.  Tyni- 
Switch Dept., Detroit Controls 
Corp., 800 Union Ave., Bridge- 


port, Connecticut. 
Circle 21P on Readers’ Service Card 


Digital to Analog Converter 


Converter supplies si- 
multaneous analog out- 
puts from any 4 inte- 

and provides 
for direct con- 

with analog 
computees, analog (d- 
c) plotters and other 
analog devices. Unique 
advantages in function 
generation and freedom 
from drift. 
Converter uses external 
standard voltage 


grators 
means 
nection 


long term 


scale. 


336 N. Foothill Road, 


sources, 
Output accuracy: 




















0.05% 
Litton 


Output resolution: 
+0.1% of full scale. 
Beverly Hills, Calif. 
























Circle 23P on Readers’ Service Card 





Recording and Indicating Controllers | New Variac 


New line of electronic controllers can be interchanged in sec- 
onds from recording to indicating, proportional action to pro- 
portional-plus-reset action and slow reset to fast reset by simply 


More watts per dol- 
lar and more watts per 
pound are important 
features of the new 
type W5l and W50 
variacs. Type W50 
shown replaces the old- 
er type 50 and is avail- 
able in a complete se- 
ries including 115-volt 
and 230 volt models, 
cased and uncased units 
and ganged assemblies. 
Current ratings are in- 
creased to 50 and 25 
amperes for single 115 
and 230 volt 
Motor drives also available. 
Cambridge 39, Mass. 


TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AW! 





Controller settings 
The process is on control the in- 
stant the changeover is completed. Manning, Maxwell & Moore, 


pulling one unit out and plugging another in. 


are calibrated and repeatable. volt 


General Radio 
Circle 24P 


models. 
Massachusetts Ave., 








Circle 22P on Readers’ Service Card 


Inc., Stratford, Conn. 






























Spring-Loaded eles 
Assure Dependable Contact 


Field-Proven By Many Years’ Successful Use 


RtAweeacae 







Eve 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 

VACUUM 
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You always get fast, dependable response from T-E’s miniature bayonet 
thermocouples because (1) spring-loaded hot junctions are always held in 
tight contact with the measured surface—regardless of expansion and 
contraction, and (2) the ‘couples themselves are extremely sensitive to 
temperature changes. They are widely used with cylinder heads, ex- 
truders, heat transfer lines and other similar applications. Adapters of 
different lengths permit use of one thermocouple to measure temperatures 











‘ae ALSO... 
HYDROSTATIC GAUGE 


FOR ALL PURPOSES 


| PRESSURE » VACUUM ®° DRAfl 
| DEPTH & ABSOLUTE PRESSU 
DIFFERENTIAL PRESSURE 
| MERCURIAL BAROMETER 


SEND FOR BULLETINS 


By UEHLING INSTRUMENT (0. | 


463 GETTY AVE., PATERSON " 





at many different depths. Specially designed, patented, pipe-clamp 
adapters are also available. Bayonet-lock caps provide quick, easy 
removal. Lead connections are supplied straight or with 45° or 90° 
angles. All probes and adapters are of Stainless Steel. Available in 


C-C, I-C and C-A. 
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Write for Bulletin 2-D. 


Thermo Electric 0.nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 
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Builders-Providence instruments record pressures and control flow of 
water to filter beds at the South Chicago Filtration Plant, Chicago, Ill. 







Type BAC-50 air-DRYing Lectrodryer ; 





Even in a filtration plant water is a problem... 








aa ‘ 
IED, so a Lectrodryer is used | | 
7 e I | 
on to keep instrument air DRY | | 
OR : ) 
J Millions of gallons of water are treated here dries it DRY. No moisture to form rust or 
daily to supply the 1,500,000 people served by mud to clog delicate instrument ports. Thus 
this plant. Pumps and valves regulating the flow the engineers increased the dependability of 
of the water to and from filter beds and into the the control system. 
Y system are automatically controlled by instru- Bulletin 223-B tells how to safeguard your 
1D ments like those shown above. Controls instruments with air dried by Lectrodryers. For 
are air-operated. a copy, write Pittsburgh Lectrodryer Division, 
Compressed air, as it leaves the aftercooler, McGraw-Edison Company, 356 32nd Street, 
still contains a lot of vaporous moisture, intro- Pittsburgh 30, Pennsylvania. 
Aa ducing a hazard to instrument performance. 
This Lectrodryer* takes that air at 100 psi. and In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
bat In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 
SUR! 
E 
RS 








* REGISTERED TRADEMARK U.S. PAT. OFF, 
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Pressure Transducer 








Ta new products This pressure transducer 
converts a 3-15 psi signal 

Miniature Read-Out Tube to a-c millivolts directly 
Nixie converts elec- proportional to the pneu- 

tronic signals directly matic input. Expandable 

to readable characters. capsule displaces an arma- 

Clearly visible at 10 ture which induces oppos- 

feet, this device is ing voltages in twin sec- 

6/10” in diameter and ondary cells. Output is 

*%” high, uses 100 volts used to position an indi- 

at 44 watt and has con- cator, recorder or con- 

trollable brilliance. Ap- troller. Accuracy is 0.25% 

plications include air- of the full scale. Fischer 

craft instrumentation, computers, industrial control, counteis, & Porter Co., 93 Jackson- 





military electronic indicators, digital voltmeters, fluid meters and ville Road, Hatboro, Pa. 


channel indicators. Electronic Tube Division, Burroughs Corp.., = "es 
. ; ; Circle 27P 4 i 
Plainfield, New Jersey. Circle 25P on Readers’ Service Card a on Readers’ Service Card 


Video Dummy Load 


Fully Automatic 2” Air Filter Available with 





Emco Jet automatically fixed resistances 
eliminates moisture, sludge, from 5 to 200 ohms, 
etc. from air operated de- model G6A dummy 
vices. Operates on a maxi- load can be sup- 
mum of 90 cfm at maxi- plied with tapped 
mum pressure of 300 psi. resistances as 
Internal parts have been ir- shown. A 0.1 ohm 
ridited to pass 100-hour non-inductive moni- 
salt-spray test. This new toring resistor is in- 
unit is designed to filter cluded for measur- 
air for pneumatic equip- ing pulse current. 
ment operating on _ inter- Load can dissipate 
mittent air flow. Emco up to 50 kw average power with 9 gpm of ordinary tap 
Pneumatic Corp. 1317- flow and a 21° C rise. Peak power is 100 megawatts, Leyiniy 
1319 Locust St., Des Electronic Products, Inc., 909 Stanford Industrial Park, i 
Moines, Iowa. Circle 26P on Readers’ Service Card Alto, California. Circle 28P on Readers’ Serviceetr 








ame BI GeO aT GP 2 ae Re oO oe oe 8 a oe ore ms on 


~% 


DO YOU NEED 


@ ENGINEERS . TECHNICIAN 
© MECHANICS © SALESME 


| © MANUFACTURERS 
REPRESENTATIVES 


ww 


ae 
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for young instrument and 
fr process control ENGINEERS 


The Standard Oil Company (Ohio) has career 
opportunities in its expanding organization 
for young men with 1-3 years experience 
in instrumentation and automatic controls. 


Men with chemical, electrical or mechanical 
engineering degrees will be trained to: 


| 
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Every month the ISA JOUR 
NAL reaches the personnel 
need, from engineering to 
Use these Classified Advert 
ing pages to find “the rig 


man for that position.” 


Rates and Mechanical Requitt 
ments are listed at the top@ 
Page 109A. Deadline is 
of month preceding m 
issue. 


1. Engineer, design and apply instruments to 
refining operations. 


2. Performance test and develop new instrument 
devices for our processes. 


3. Develop computers and techniques for 
‘process automation.”’ 


If you qualify for these excellent openings, 
send resume and qualifications to: 


THE STANDARD OIL COMPANY 


Clyde A. Bruggers 
1737 A Midland Building * Cleveland, Ohio 


wy 


ISA JOURNAL 


313 Sixth Ave. 
Pittsburgh 22, Pa. 
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Panalarm “VS” Annunciator 
identifies first off-normal 
from subsequent alarms for 
rapid corrective action 


You gain the control advantages of an audio-visual information 
system, not just an alarm system, with the Panalarm “50VS” Visual 
Sequence Annunciator. This is particularly valuable when one 
off-normal condition will cause a “chain-reaction” of off-normals. 
Typical Panalarm applications are found in the process industries 
and among users of automatic machinery. 


The original off-normal is clearly identified, enabling the operator 
to take immediate, corrective action. A considerable saving in 
down-time can often be effected simply by knowing the original 
source of trouble. 


Panalarm “50VS" is completely flexible in setting up various 
sequential groups. Any number or combination of signals may be 
grouped as an independent sequence, and the groupings may be 
changed at any time by simple jumpers on the terminal block. 
Signals may be either illuminated nameplate or bullseye indicators, 
combined with a horn, bell or other audible signal. Signaling is 
simple and positive. A typical sequence is illustrated on the left. 


Write for literature on the “50VS” and other Panalarm Annunciator 
Systems. A Panellit sales engineer will be happy to make a survey 
of your production operation to determine whether a Panalarm 
system can help increase efficiency and safety in your plant. 


All Panalarm Annunciator Systems are sealed Panalarm ‘‘50’’ plug-in relay unit. 
completely modular, permitting future Components throughout are ruggedly built 
growth and changes. The photographs below to instrument standards for continuous, 
ulustrate a typical Panalarm Cabinet with dependable duty. Entire Panalarm system is 
illuminated nameplates and the hermetically suitable for Class 1, Division 2 installations. 





U.S. Patent No. Re-24,03! 


Engineered 
Information 
Systems for 
Industry 






Division of 
PANELLIT, INC. 
m' 7403 N. Hamlin Ave. 


Complete Instrument Skokie, Ill. 
Control Centers Engineering Panellit of Canada Ltd. Toronto 14 





Graphic Panels 
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FAST 


DELIVERY 
on 


Rotameters 
and Flow 
Indicators 


Key-Type Selector Switches 


These switches are for con- 
necting sensing elements to in- 
dicators, recorders, etc. Two-po- 
sition key switches 4-pole dt- 
type—permit connection of many 
sensing elements to either of 
two instruments. Have locking 
or non-locking construction and 














moisture-proof and _ dust-tight 
























































Purge j 
$K mokes @ complete fine of Rotameter cases. Capacities range from 12 
Rotameters and Flow Indicators. to 144 points. Thermo Electric 
For quick delivery the company Co., Inc., Saddle Brook, N. J. ; 
stocks popular types and sizes. Circle 29P on Readers’ Service Card 
if you need action fast, contact 
us stating your requirements. 
We'll let you know if a stock Transistorized Electronic Galvanometer 
item is available and, if not, : 
what we can do to expedite KIN TEL model 204A is a 
delivery. If you want an idea of combination d-c null detector, 
types available, write for Bul- linear deflection indicator, mi- 
letin 18RA. It pictures and de- "' Safeguard” Rotary Flow crovoltmeter, micro-microammeter TYPE 
scribes our line. Retemeter Indicator and low-level d-c amplifier. In- cT 
strument uses chopper stabilized, 
S. We vp all-transistor circuit and is in- 
€ and Koer ng sensitive to vibration, shock, mi- TYPE 
COMPANY crophonics, earth’s magnetic field CTA 
MANUFACTURING ENGINEERS and stray pickup. Seven ranges 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. cover d-c voltages from 10 micro- 
volts to 10 volts full scale or cur- 
Ren RnB dg rents from 0.001 microamps to 1 Lay 
Apparatus: Ask | for Bulletin 17-A a 7 
ieotondecses milliamp full scale. KIN TEL, 
Bulletin HT-1 5725 Kearny Villa Road, San 
Diego, California. 
Circle 105A on Readers’ Service Card ' Circle 30P on Readers’ Service Card cid pied 
HOW 1s 
ANTIQUE WITH MORE 
TYPI 
= ARE YOUR CC 
tam | jot a A URACY ’ ECONOMY and SPEED galvar 
wal! MICRO- om 
will n 
MVN@ STN ING: 7 ) . 
METHODS? \ ~~ TYP! 
, [ 2 Types 
has t 
TURRET i 
JEVIN pov 
4 ® tectior 
LATHES All th 
ati , with 
A small precision turret lathe for second operations nal 
and production of instrument parts. Available in two 
collet capacities, 5/16” or 3/16”. The 6 position turret 
is self indexing and has hardened ways. Turret holes are 1/2” 
diameter. Turret travel 1-5/8”. The cross slide has a swivel side 
at one end and a rigid tool block at the other. Lever collet closer 
provides quick opening and closing. A variety of turret tools with 
1/2” shanks is available. 
Send for catalog M describing complete line of instrument 
lathes, micro-drilling equipment and accessories. 
LOUIS LEVIN & SON, INC.—3610 S$. BROADWAY—LOS ANGELES 7, CALIFORS Bd 
July 195 
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The Answer To Your 


Corrosion Problems 


CRESCENT ARMORED MULTITUBE® 








Aster 
ee i 





Ath) 





TYPE 


TYPE 
CTA 


TYPE 
CAT 


4 


TYPE 
CTAT SRN 


TYPE CAT—gives corrosion protection to the 
galvanized steel armor as well as the tubing. Rec- 
ommended where the polyvinyl thermoplastic sheath 
will not be subject to mechanical injury. 


TYPE CTAT—Combining the advantages of 
Types CTA and CAT, the fourth type illustrated 
has the polyvinyl chloride thermoplastic sheath 
both under the armor and over the armor, thus 
providing maximum mechanical and corrosion pro- 
tection. 


All these corrosion-resistant types can be furnished 
with aluminum, steel or polyethylene tubing, 


and up to 37 tubes. 









awwiV PRT TTL LLL 


FOUR CORROSION-RESISTANT TYPES 


TYPE CT—In damp or corrosive lo- 
cations where a moderate degree of me- 
chanical protection to the tubes is re- 
quired, as in troughs or attached to 


sheltered building surfaces as support- 







eae ing means, the first construction illus- 
trated is recommended. It employs a 
tough, corrosion - resistant polyvinyl 
chloride thermoplastic sheath, resistant 
to water, acids, alkalies, oils and most 
chemicals, applied over CABLED cop- 
per tubes. The sheath will not support 


combustion. 


TYPE CTA—zgives corrosion protection to 
the tube, and the galvanized steel armor pro- 
tects the tubes and polyvinyl thermoplastic 
sheath from mechanical injury during and 
after installation. Recommended for direct 
burial in concrete or pulling into underground 
conduits. 








Plastic Coated Single Tubes, copper or alu- 
minum, should be used to give corrosion pro- 
tection to all single lines up to the final tube 
fitting, where trouble from corrosion may oc- 
cur. 


Send for Bulletin 356-C giving complete information and engineering data 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY *Reg. Trade Mark 
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HEATH LHlectronic Analog Computer Kit 


itstel-m ctl b-t-10e]e]a0 Mme] aummela. 

b'' in industry, the Heathkit 

oWal-llels Comouter solves physical 
ohal- laller-lmelae)e)i-1ait-me), 


2 
ddejeliome-tiasleii-lilela) 


iditions. Full kit $945°° 


’ 


This advanced ‘‘slide-rule’’ is a highly accurate device that 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
caiculation. 


Ideal for industry, research, or instructional demonstrations. 
Incorporates such features as: 


© 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
e A nulling meter for accurate setting of computer voltages. 
e A unique patch-board panel which enables the operator to ‘‘see"' his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ- 
ing test equipment, ham gear, and hi-fi 
equipment in kit form. Write for your FREE 


copy today! 
: rte] me) 1-1 





HEATH COMPANY 
A Subsidiary of Daystrom Inc. 
BENTON HARBOR 35, MICH. 


addres 


city & zone | ‘ Get the complete computer 
story from this four-page 
a nese ” folder, available free! 


state 
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2g Sh mena dante te 


Research and Development in the 
ation, $12.00 

Published by the Presidents Couneil 
American Institute of Management, 
monograph answers questions on pus 
department organization, company 
tures on research, research 

search evaluation and outside reseanhy 
| vices for companies. (Order from Ane 
| ican Institute of Management, 125 L& 





St., New York 16, N. Y.) : 


| The Punched Card Annual, Vol. V, & 


pp., $8.50 

The annual of machine accounting 
| data processing has been developed tom 
sent information on these vital subjers 
Volume V, the latest issue, is divided jp 
2 sections — a management section andy 
applications section. Four volumes, p 
viously published, all provide materig ¢ 
interest to both management and openti: 
al personnel. Complete set of fie w 
umes is $37.50. (Order from The Pun 
Card, 836 Maccabees Bldg., Detroit} 
Mich.) 


Symposium on Minimum Property Vile 
of Electrical Insulating Materials, 4 
pp., $1.75 

With the expanding use of electricity» 

the home, industry and the military, th 

Symposium offers one of the most sigit 

cant uses for testing electrical insulatix 

materials — that of enabling designen) 
predict safety factors. Included are # 
eral papers which answer some of ther 
quirements for determining _ insulatx 
properties. (Order from American Soci 
for Testing Materials, 1916 Race Stree 
Philadelphia 3, Pa.) 


High-Speed Computing Devices, Staff: 
Engineering Research Associates, Im 
440 pp, $7.00 

Here is a practical book that gives a cee 

picture of the various mathematical mé 

ods and physical mechanisms which be 
been developed for use in automatic om 
putation. It points out the general cham 
ter of computing machines, outlines & 
arithmetic techniques employed in their® 
eration and describes basic circuits ust! 
perform various functions. (Order five 
McGraw-Hill Book Co., Inc., 330 W. 
St., New York 36, N. Y.) 


Pulse and Digital Circuits, Jacob 
man and Herbert Taub, 687 # 
$12.50 


Practical working knowledge of pule® 


| digital circuits helps solve electronic dee 


problems faster and easier. Importai® 


| cuits are treated in detail and are analy 
| on a physical basis. Differential equal 


are used where they are helpful, with 
roots of each, carefully examined. 
important data on totem-pole amplifiers, # 














plications of transistors in pulse and 
circuits, gas counting-tubes and hi 
counting circuits. (Order from M 
Hill Book Co., Inc., 330 W. 42nd St. 
York 36, N. Y.) 
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THOUSANDS IN 











USE 
a IN LEADING 
M and w 
nes, COMPANIES 
terial ¢ 
peration 
ive 


Pundit When you specify Conoflow Air Operated 
twit {) Sounders Valves your confidence is affirmed by 
thousands of successful installations. Many Conoflow 
Saunders Valves have been in constant, 24-hour-a- 
Viet doy service, year in, year out, requiring little or 
als, 4— = 0 maintenance. 


icity} When you specify Conoflow Close-Coupled 
N, kf Sounders Valves you know that you are getting 
sit} the benefit of more years of experience in this line 
ulate thon any other valve manufacturer can offer. This 


Mes) extra engineering “know-how” enables Conoflow 
re St 





























as to provide: 
ati * Valves in all sizes for both on-off and 
a: throttling control—with many original 
= and time-proved optional features. 
¢ Wholly integrated design—complete 

aff ¢ valve assembly made at the Conoflow 
Inc factory by experienced men. 
Clee ¢ Highest quality construction materials 
r —the right material for the right job. 
cot * Positive performance—every unit com- 
an pletely tested for dripless shut-off and 
. Mt peak operating efficiency before 
OF shipment. 
ed 
. When you specify Conoflow Saunders Valves you 

ore certain that you are getting the best Saunders 

valve available... and at a competitive price. 
fi. 
. WRITE FOR NEW BULLETIN HB-6 DESCRIBING 

THE COMPLETE LINE OF CONOFLOW SAUNDERS 
: VALVES. IT WILL BE MAILED PROMPTLY. 
4 
ve 
e 
* 
Ne 
: CONOFLOW CORPORATION 
y 2100 ARCH STREET, PHILADELPHIA 3, PA. 
J FOREMOST IN FINAL CONTROL ELEMENTS 
J 














July 1957 197 A 


Circle 109A on Readers’ Service Card 








Controllers and Control Stations 


Bulletin 5013 contains applications and 
operating data of high interest to control 
engineers. Nullmatic controllers are listed 
along with their performance, model num- 
bers, functions, dimensions, recorder com- 
binations and remote set models. M/P 
control stations are described in relation to 
their dimensions and various types. Moore 
Products Co., H & Lycoming Sts., Phil- 


adelphia 24, Pennsylvania. 
Circle 1L on Readers’ Service Card 


Business Data Handling 


A new series of illustrated brochures de- 
tailing individual business applications of 
the Datatron electronic data processing sys- 
tems have been announced. Brochures docu- 
ment uses in payroll processing, invoice bill- 
ing, parts inventory controlling, accounts 
payable processing, utility billing and life- 
insurance recording. ElectroData, Division 
of Burroughs Corp., 460 Sierra Madre Villa, 
Pasadena, Calif. 


Circle 2L on Readers’ Service Card 


Optical Tracking Instruments 


Recording optical tracking instruments 
for long-range photography of missiles in 
flight are described in a 12-page brochure. 
Also described are a telescopic photo- 
graphic recorder, a completely mobile 
photographic recording system; and the Kth 
55 cine-theodolite, for tracking missiles 
and airborne objects at short and _ inter- 
mediate ranges. Perkin-Elmer Corp., Nor- 
walk, Connecticut. 
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Micro-Bearing Selection 


The importance of ball rolling speed as 
a factor in the correct selection of minia- 
ture ball bearings is stressed in 4-page en- 
gineering bulletin 19. It rejects the theory 
that bearing life, running noise and lubri- 
cation requirements are a direct function of 
the shaft rpm and establishes that the de- 
termining factor is linear speed with which 
the balls roll along the raceways. New 
Hampshire Ball Bearings, Inc., Peter- 


borough, New Hampshire. 
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Pressure Regulators 
Folder F-15B explains firm’s Model 602 


air filters designed to remove maximum of 
condensation and foreign matter from air 
flowing to pneumatic equipment devices; 
series 18 air-pressure regulators to produce 
maximum precision performance for max- 
imum flow capacity; and lubricators which 
provide positive and dependable oil-vapor 
lubrication carried by air to air equipment. 
Watts Regulator Co., Industrial Division, 


Lawrence, Mass. 
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Servo-System Analyzer 


Five models of the Servoscope Servo 
Analyzer, including the new model F, are 
described in a new data sheet. Model F 
accurately measures frequencies as high 
as 100.0 cps, yet still gives low-end coverage 
at 0.005 cps. It also provides sine, modu- 
lated sine and square wave signals, linear 
sweep and reference carrier on four ranges. 
Servo Corp. of America, 20-20 Jericho Turn- 
pike, New Hyde Park, N. Y. 
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Transistor Wall Chart 


New free wall chart shows at a glance ap- 
plications and maximum ratings and typical 
characteristics at 25° C of 56 types of 
germanium junction alloyed transistors. 
Chart also gives handy interchangeability 
table, outlines of 5 different transistor cases, 
diagrams of various circuits and standard 
IRE symbols and definitions. General 
Transistor Corp., Jamaica, Long Island, 


New York. 
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Lugs, Clips and Terminals 


Small Metals Catalog 21 lists the world’s 
largest assortment of lugs, clips, terminals 
and wire forms. Standard parts are 
grouped according to the most common 
use. Catalog contains Designer’s Sketch- 
book which illustrates parts together with 
thumbnail detailed drawings. Also included 
are standard parts approved by Army and 
Navy. Zierick Mfg. Corp., Beechwood Ave., 
New Rochelle, N. Y. 
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Continuous Vapor Recorder 


Developed jointly by Mine Safety Ap- 
pliances Co. and Esso Research and Engi- 
neering Co., the MSA continuous water- 
vapor recorder is described in bulletin 
0714-1. Features continuous automatic re- 
cording of low concentrations of water 
vapor in air or gas streams. Principles of 
operation, design considerations and water 
measurement in liquid phase problems are 
covered. Mine Safety Appliances Co., 201 
N. Braddock Ave., Pittsburgh 8, Pa. 
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Vapor-Phase Analyser 


This low-priced vapor-phase analyser for 
gas chromatography will perform all opera- 
tions of more costly instruments. Makes 
qualitative and quantitative analyses of gas- 
es and low-boiling liquids with extreme pre- 
cision and minimum expense in man-hours. 
Standard column flowmeter range is var- 
iable from 0 to 80 ml/min and other ranges 
up to 425 ml/min are available. Central 
Scientific Co., 1700 Irving Park Rd., 
Chicago 13, III. 
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Photoelectric Developments 





A catalog supplement of new Photoey 
tric developments has been issued, 
new plug-in mounted photoelectric 
and light sources; miniature p 
light-source heads with installation gj 
grams, “one package” photoelectric q» 
trols, current surge-actuated elect 
controls and combined Photoelectric i 
timing controls. Autotron, Inc, Bor 
DE, Danville, Il. 
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Pneumatic Control Theory 


Bulletin A130, 44-pages in 2 og 
features more than 10 pages on automp 
control theory in simplified terms ani 
lustrates basic concepts of proportional,» 
set, derivative, and reset plus derivatives: 
trol actions. Selective, cascade and nj 
control are also included. Bulletin fx 
features of Series 500 pneumatic reconiy 
and indicating controllers. Bristol & 
Waterbury 20, Conn. 
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Torque Pickups 


Frictionless torque pickups which @ 
ploy neither brushes nor slip rings are 
plained and listed in a 4page folie 
Torque-sensing section couples into sit 
between force and load and turns wills 
stationary sensing-housing without contat 
Performance data on 23 standard mold 
is given. Crescent Engineering & Resa 
Co., 5440 North Peck Road, El Mom 


California. 
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Mass Spectrometer 


Consolidated’s new Type 21-41] m 
spectrometer is detailed in a new 49 
brochure. The instrument is precision 
for accurate but inexpensive medical, init 
trial and university applications. Festus 
portability and permits precise ¢ 
process analysis in field or plant Wi 
analyze extremely small amounts of gi 
gaseous mixtures or volatile liquids. 
solidated Electrodynamics Corp. 


Sierra Madre Villa, Pasadena, Calif. 
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Electronic Leak Detector 


Bulletin GEC-366B explains firm's # 
proved electronic leak detector, oe 
tive it can detect 1 part of helium in? 
lion parts air. Based on development ; 
wartime atomic energy program, the 
10 times more sensitive than its pred 
in finding leaks in vacuum or pressure" 
tems. Applications in electronic indus® 
nuclear developments, military umllé® 
research laboratories. General 
Schenectady 5, N. Y. 
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new small instruments in fiber glass cases 
indicate ... transmit... control temperature or pressure 


NOW...instruments as corrosion-resistant as the 
equipment they control! Every instrument in Fischer 
& Porter’s new 1450 Series is housed in a fiber glass 
reinforced nolyester case resistant to acids, alkalis, 
salts, solvents, dust, and weather. You can place 
indicators, transmitters, and controllers wherever you 
want—inside or out—without regard for corrosive 
fume and splash. The protection is built right into 
the housing... nothing to wear away or scratch off 
.».No coatings to renew. The first such equipment 
available for process instrumentation, Series 1450 
brings a new flexibility and freedom to instrument 
installation. 


There’s no way for corrosive atmospheres to reach 
the working instrument. Every exposed part is either 
plastic or 316 stainless steel. And a polyvinyl] chloride 
gasket provides a positive seal against dust and mois- 
ture entry. 

F&P has engineered the unique new 1450 Series 
housing for operation and maintenance ease. The 
entire instrument can be removed from the case if 
desired. Zero adjustment and range changes are easy. 
A plug in the removable door provides access to the 
adjustment screw for the optional external set point. 


. Field tested over a one year period, the 1450 Series 
available NOW on four week delivery schedules. 
For complete data & Porter 


write Fischer 








SERIES 1450 
CORROSION-PROOF INSTRUMENTS 


Temperature Range: 
minus 400F to plus 1000F. 


Pressure Range: 
30” Hg vacuum to 5000 psi 
As pneumatic receivers, 1450 instruments accommodate 3 to 
15, 3 to 18, or 3 to 27 psi signals. 


Instrument Options: 


Single indicator + dual indicators + single indicator with dual 
alarms « indicating controller with any mode of control « 
indicating transmitter. Transmitter can provide pneumatic 
outputs, resistance outputs, or differential transformer outputs. 


Controller Options: 


@ universal controller with on-off, proportional, differential 
gap, and manual reset 

@ wide band proportional 

@ wide band proportional plus automatic reset 

@ wide band proportional plus automatic reset plus derivative 


Mounting: 
Suitable for surface, pipe, or panel mounting. Panel cutout 
size is 8%” x 10%”. 








Ceé., 


Od 


77 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 
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Full 3% Dial~Eace 


No Sector 
No Pinion 
* No Linkage 
* Constant Accuracy 


* Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 
Norwood Ave., Cincinnati 12, Ohio 
Mfrs. of} Industrial Laboratory Recording 


and Dial Thermometers 
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> new literature 





Muirhead ‘Technique’ 


Featured in volume 11, number 2 of 
‘Technique,’ an external house organ, is an 
article devoted to unusual applications of 


Magslips. Article includes technical data, 
working principles and diagrams of maker’s | 
equipment. Muirhead & Co., Ltd., Becken- | 


| MEASURE AND CONTROL: 


ham, Kent, England. 
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Air Velocity Instruction Manual 


A fully-illustrated, 20-page booklet de- 
tails information on how to use the Alnor 
Velometer on many air velocity problems, 
including measurement of air velocities in 
large, open areas, at supply openings, suc- 
tion openings or inside ducts. [Illinois Test- 
ing Laboratories, Inc., 420 N. LaSalle St., 
Chicago 10, Ill. 
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250°-Arc Panel Meters 


Firm’s 250° Arc-Angle panel meters are 


discussed in a new brochure. This new 
class of 1% instruments saves as much as 


| 60% panel space and is shockproof, rug- 
gedized and sealed. [Tilustrated brochure 


includes specification and estimate form. 
Hickok Electrical Instrument Co., 10514 


Dupont Ave., Cleveland 8, Ohio. 
Circle 18L on Readers’ Service Card 


Remote Control 


An improved model of Crown Hydra Trol 
remote control is discussed in a new bul- 
letin. Model has positive stroke in both 


| directions and gives immediate synchroniza- 


tion of hydraulic control system. Does not 
depend on either outside power or spring 
return for controlling hydraulic valves. 
Crown Controls Division, Trimount Instru- 
ment Co., 3119-21 West Lake St., Chicago 
12, Illinois. 
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Precision Pressure Meter 


Press-I-Cell, an instrument for precise 
measurement of absolute, gage or differen- 
tial fluid pressures in gases or liquids over 


| ranges from 0-4 psi to 0-1000 psi, has an 





accuracy as high as 1 part to 2000. Remote 


transmission is possible by photo pulse, | 


digital, resistance or shaft outputs. Ex- 
plosion-proof and portable models with 
alarms are available. Fisher & Porter, 99 
Jacksonville Rd., Hatboro, Pa. 
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Strain-Gage Balance 


Firm’s Series D, Six-Component, Inter- 
nal Strain-Gage Balance is described in de- 
tail in an illustrated bulletin. The bal 
ance is basically of the floating-frame type. 
Primary frames consist of an inner rod 
which fastens to the model support sting, 
and a cylindrical outer case which is in- 
serted into and attaches to the model. 
Task Corp., 1009 E. Vermont Ave., Ana- 


heim, California. 
Circle 21L on Readers’ Service Card 





7842 BURNET AVENUE, VAN NUYS, CALI 


o> down to low amplitude 
| 


TRANSISTORIZED 
FREQUENCY-to-VOLTAG; 
CONVERTERS 





¢ Flow Rate ¢R,p.y 
* Power Frequency 


* Linear Spee 








MODEL FR-302 
SUBMINIATURE 
CONVERTER 


> 


> Detects AC signals 


levels, converts to O—5 volt DC 
signal proportional to frequency 
within .2%, gives .25% long term 
stability with less than .002% per 
degree temperature coefficient. 











Compares power : 
frequency with internal = 
tuning fork reference, gives 0—5 volts 
DC between 370 and 430 cps, with 
.05% overall accuracy under severe 
vibration and temperature conditions. 








20 standard modifications of the 
FR-300 series converters are 
available to suit every airborne 
and ground requirement. 











TURBINE 
FLOWMETERS 


... covering flow 
rates from .065 
to 6000 GPM.. 
are standard test- 
ing equipment in 
the newest mis- 
siles and aircraft, 
where the ultimate in reliabili 
Prana are required. 
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present jobs seem to end 


where they begin... 


AT DOUGLAS, YOUR 





PM, 
Veny ASSIGNMENTS HAVE 
Speed 
THE SCOPE THAT LETS 
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YOU PROGRESS AT 

YOUR OWN PACE! 
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Going around in circles? Chances are your 
present job has become too routine. At Douglas, long- 
range projects of tremendous scope assure 
a constant variety of assignments... and the opportunity 
to expand your responsibilities. Douglas is headed by 
engineers who believe that promotion must come from 
within. They’! stimulate you to build a rewarding future 
in your field. For example, here are... é 
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CAREER OPPORTUNITIES FOR THERMODYNAMICISTS! Re: 
Mechanical Engineers work on all phases of analysis, ey 
design and installation of equipment involved in 
heating, cooling and air 
distribution at high speeds. 


} For important career opportunities in w 
your field, write: row QOGUGEL AS, 
C. C. LaVENE t 2 


DOUGLAS AIRCRAFT COMPANY, BOX H-620 
SANTA MONICA, CALIFORNIA 
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BASS ustler. .. the firs 
‘supersonié bomber for the 


Please request our 
Accelerometer Catalogand __ 
Instrument Notes No.26 
“Some Design Considerations 
For Liquid Rotor 
Angular Accelerometers” 





_LABORATORIES 


LOS ANGELES 64, CALIFORNIA 
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| > new literature 


| Tubing Guide 


A new 48-page catalog lists all sizes and 
| types of brass fittings including drain and 
shut-off cocks, push-pull controls, complete 
assembly instructions on all-brass fittings, 
data on right and wrong ways for tubing 
| systems, tube fitting data and _ tools. 

Weatherhead Co., 128 West Washington 


Blvd., Fort Wayne, Ind. 
Circle 22L on Readers’ Service Card 


Tape Noise 


The 5-page bulletin 34, illustrated with 
graphs and line drawings, tells what tape 
noise is and how it is diagnosed on a tape 
Frequency modulation noise, 
modulation 
and erasure problems are covered. Min- 
nesota Mining and Mfg. Co., 900 Bush St., 
St. Paul 6, Minn. 
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recorder. 


drop-out noise, noise causes 


Ultrasonic Gaging 


‘Vidigage,’ an ultrasonic reasonance in- 
strument used for fast, non-destructive test- 
ing, is described in 8-page, bulletin V-200. 
Instrument measures thickness of metal, 
glass and plastic from one side and finds 
corrosion, laminar discontinuities or other 
flaws. Branson Instruments, Inc., 37 Brown 
House Road, Stamford, Conn. 
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Pocketful of Safety 


Compact, pocket-size and fully illustrated 
is this manual of industrial safety. Covers 
accident prevention, first aid, fire preven- 
tion, safety equipment and a special section 
on handling radio-active materials. Use of 
isolation units for hazardous microbiologi- 
cal and clinical procedures are also men- 
tioned. Fisher Scientific Co., 363 Fisher 
Bldg., Pittsburgh 19, Pa. 
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Thermocouple Tubing 


tubing for Constantan, 
Chromel-P, Alumel and ingot iron analysis 
Memo gives 


Thermocouple 


are covered by memo 118. 
chemical composition, mechanical proper- 
ties, physical properties, applications, pro- 
duction limits and standard tubing toleran- 
ces for four materials as they relate to 
tubing. Superior Tube Co., 1730 German- 
town Ave., Norristown, Pa. 
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Air-Control Manifolds 


A new catalog, Number 956, is available 
on firm’s air-contro] manifold. It describes 
the original 4” and 1” manifold and the 
14” size recently added to firm’s line. 
Many of the controls required in air-pres- 
sure applications are combined in these 


” 


new 


| units, thus eliminating many separate 
connections. Catalog shows installations, 
features, dimensions and part numbers. 


Republic Mfg. Co., 15655 Brookpark Rd., 


Cleveland 11, Ohio. 
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NEW PRODUCT ng 


r —_— 


Model F; 


Kistler SLM Transducers measp 
combustion, detonation, hyirai 
and pneumatic pressures preci 


Featuring extreme ruggedness, hig 
sensitivity and fast response, the pe 
cision, Swiss-made SLM Pressure Tray 
ducers permit direct measurements 
pressure and rate of pressure chang 

Providing continuous operation ¢ 
steady temperatures up to 600° F, wit 
intermittent gas temperatures on tr 
diaphragm to above 3000° F, they gir 
faithful response to fast or slow pres 
variations in shock tubes, gun tue 
rocket motors, rocket sleds, aerodynam 
models, gas turbines, diesel and ga» 
line engines, compressors, fuel pump 
hydraulic and pneumatic contw 
systems. 

Calibration is constant and practical) 
independent of temperature. This ist 
only commercially available crystal typ 
instrument that can be calibrated } 
conventional static methods. 

Pressure changes generating an elt 
trical charge in the pickup are measu® 
by an electrostatic type Kistler am 
fier and displayed on an oscilloscm 
Voltage signals are about 1000 tim 
higher than from a typical strain gf 
or inductive type instrument. The stat 
ard Model PZ-14 Transducer coven# 
pressure ranges from 0.1 psi to 30 
psi and measures full vacuum. A Kistle 
pickup adaptor extends this range? 
30,000 psi. Response time is 15 mi 
seconds, resolution .01 psi with linea) 
and repeatability better than 1% of th 
pressure being measured. Designed f 
relatively “hard-to-get-at” locations ® 
Sub-Miniature Model PZ-6 Transdu 
achieves response times to one mie 
second. A new electrostatic fe 
amplifier is available for use with 
type pickup. , 
The SLM Pressure Pickup, combine 
with special low-noise cables and | 
Kistler Piezo-Calibrator-Amplifier ( 
quired to couple pickups to oscilloscop* 
or recorders) constitutes the 
SLM Pressure Indicator. For 
information, request Bulletins 
PZ-14 and PZ-6. k 

Ausuier Instrument Corp. Dep. © 
15 Webster St., North Tonawanda, \. 
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... Process Analyzer 
Report 66-R8 discusses a filtration proc- 


and recording weight and weight rate re- 
od to determine the plugging value of 

viscose, which is correlated with the quality 
f viscose Dynamics Research Associates, 

0 i. 

Division of 

5 uson 21, Mo. 
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irrigation Meters 

More than 100 multi-color illustrations 
how accuracy and head-loss curves, and 
views of meter applications in irrigation 
service. T 
gineering facts 
ing and in 


about modern water-meter- 


77". Sparling Meter Co., Inc., Box 3277, 
Los Angeles 54, Calif. 
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Planning Plant Gage Laboratory 


“Gage Laboratory Instruments and Ser- 
vices” features instructions, specifications 
and layout guide explaining how individual 
plants can set up their own gage labora- 
tories for closer control of measurement 
standards. Booklet includes such functions 
as periodic inspection, calibration of work- 


Dayton 1, Ohio. 
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Strain-Gage Apparatus 


Four-page catalog sheet detailing Mod- 
el BL-1516 Strain Gage Apparatus has 
been released. The instrument is a ver- 
satile unit for measuring both static and 
dynamic strain when used with the ap- 
propriate strain gage or resistive trans- 
ducer. Literature contains illustrations, 
detailed specifications, and features. Brush 
Electronics Co., 3405 Perkins Ave., Cleve- 
land 14, Ohio. 
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High-Temperature Alloys 


The engineering properties and fabrica- 
tion characteristics of 10 high-strength al- 
loys for elevated-temperature service are 
detailed in 20-page booklet. Technical in- 
formation includes physical constants, me- 
chanical properties at room and elevated 
temperatures, heat treatment, forging, cold 
working, welding and corrosion resistance. 
The Carpenter Steel Co., 3063 W. Bern St., 
Reading, Pennsylvania. 
Circle 32L on Readers’ Service Card 


Electronic Counter 


Four new data sheets on firm’s pulse test 
and electronic counter equipment have been 
issued. Model 2125B pulse generator 
which checks circuit transient response; 
pe 2150A and 2130A pulse-burst gen- 

ors for beacon simulation; model 7341B 
ap Fema and printing recorder, 
Stilts 50B frequency, period and 
ihe 3 al meter are explained. Electro- 

se inc., 11861 Teale St., Culver City 

lifornia, . 

Circle 33L on Readers’ Service Card 
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dicates economics for both water- | 
distributing utilities and individual con- | 
sumers. Meters range in size from 4” to | 


analyzer for automatically measuring | 
ess 


Universal Match Co., P.O. Box 


he 28-page brochure includes en- | 


ing gage blocks, checking reference masters | 
and setting plugs or rings. Sheffield Corp., | 





ELIMINATE ERRORS 
in BATCH MIXING 


with 


NIAGARA Automatic 


isplacement Meters! 






Uniformity of a liquid product depends on 
accurate measurement of all ingredients from 
batch to batch. You can be sure of consistent 
accuracy by equipping with Niagara Electri- 
contact Meters. A precision electric Switch 
closes or opens an electric circuit after the 
passage of a predetermined quantity of liquid 
through the meter. Can also be used to generate 
electrical impulses to actuate other control 
mechanisms . . . shut off a pump motor... signal Chemica! Meter 
visually or audibly to the operator. Brings auto- — fegister. 
mation to liquid control and measurement in 2,,.. view 


hazardous or non-hazardous atmospheres. Explosion 
roo eter. 


Begin now to lower your 
liquid measuring costs and 
have the assurance of posi-§  -——————————-——---—-----— = 


tive accuracy. Mail coupon |, ewe send 6 complete information on the we | 
for complete information. | data below: | 
| Liquid ee p-s.i. | 

I Temp. F. | 

BUFFALO . Flow rate seal g.p.m. | 
METER co | Maximum batch..................... gals. | 
s | Name... | 

2934 MAIN STRF°™ | Compa nty......................sssrsssesrensessescsscvesesceseesessescsssensnsresees | 
ee ae 
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Hydraulic Controls for 
Pressure, Flow and Proportion 




















Q UNIQUE ADVANTAGES 
OF ASKANIA 
JET-PIPE CONTROLS 


] Askania Jet-Pipe Regulators have sufficient 








mi 








power to operate ever the heaviest valves. i 








They have two-way power which opens and 
closes the valve without the need of spring re- 
turn—does away with valve sticking. 


Operates under adverse ambient conditions. 
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Rugged construction. 





Powerful, corrective re- 
sponse to minute changes 
in measured variable. 


Dependable. 
Long life. 


2 
3 
4 Low maintenance. 
3 
6 
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Simple—no valves in con- 
troller—incorporates the 
simplest available hydrau- 
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The Jet-Pipe position is deter- 
mined by two opposing forces. When 
these two forces are in balance the 
jet-pipe discharges oil equally upon 
both ports; oil pressures at both 
sides of the piston are equal. No 
control action results. If the force 
balance is disturbed, the jet-pipe 
moves toward one port and away 


THE JET-PIPE RELAY 


Good basic design and operating 
principles are fundamental to 
efficiency. 

The heart of all Askania con- 
trols is the Askania Jet-Pipe Relay. 
Here is how it works: 


The Jet-Pipe Relay is a pivoted 
stainless steel tube through which oil 
is delivered at high pressure. This oil 
discharges from the nozzle of the jet- 
pipe at high velocity and impinges 
on two closely-spaced ports in the 
distributor block. These ports are 
connected to opposite ends of the 
work cylinder at each end of a 
double-acting piston. 


from the other...and the piston will 
move at a rate proportional to the 


jet-pipe deflection. 


MASKANEA recutaror comPpANy 


“CONTROLS FOR INDUSTRY”’ 


HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 


A SUBSIDIARY OF 


GENERAL PRECISION EQUIPMENT CORPORATION 
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WHAT IS YOUR PROBLEM? 


Askania Jet-Pipe Regulators can bt 
applied to almost any pressure, flor 
or proportion control problem—tat 





bring automatic, trouble-free opert 
tion at minimum cost and mainie- 
nance. if 

Send for bulletins #139 and #12 
for more complete information 0 
ASKANIA JeT-PipE Regulators—atd 
their application to control prob 
lems. Write Askania Regulator Com 
pany, 264 E. Ontario St., Chicago, ll 
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¢ new literature 


Gage-Glass Cleaning Tool 

New data unit 301 describes and illus 

ates method of operation of the improved 
ss cleaning | which 

son gage-glass cleaning too ‘. 

ieee to quickly and efficiently 

has inside of liquid-level gage glass. 

Jerguson Gage & Valve Co., 80 Adams St.. 


ington Mass. 
a Circle 344 on Readers’ Service Card 


AEC Unclassified Reports Listing 


A new price list of Atomic Energy Com- 
mission unclassified research reports is now 
available. Contains more than 3,600 AEC 
reports, including 454 items acquired since 
June 30, 1956. Price list 27, Office of Tech- 
nical Services, U. S. Department of Com 


merce, Washington 25, D. C. 
Circle 35L on Readers’ Service Card 


Digital Data Systems 


The new 4-page, short-form catalog 58- 
100 contains condensed specification data 
concerning firm’s digital data systems, 
laboratory test instruments and Detectolab 
nuclear instrumentation. BJ Electronics, 
Rorg-Warner Corp., 3300 Newport Blvd., 


Santa Ana, Calif. 
Circle 36L on Readers’ Service Card 


Magnetically Regulated Power 


A 4-page folder describes and illustrates 
filament power supplies, telemetering and 
strain-gage power supplies, computer power 
supplies, miniature magnetic amplifier 
power supplies, and the EM transistorized 
line, including d-c voltage regulators and 
d¢ inverters. Engineered Magnetics Di- 
vision, Gulton Industries, 212 Durham Ave., 
Metuchen, N. J. 
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Laboratory Instruments 


Seven new Series 400 laboratory instru- 
ments are described in a 4 page brochure. 
Among the instruments detailed is the 
Type 402-R which offers full scale labora- 
tory performance across the d-c to 15 ke 
range in a neat package. Company gives 5- 
year unconditional guarantee on all com- 
ponents, transformers and printed wiring in 
all 7 instruments. DuMont. Technical 
Products Division, Clinton, N. J. 

Circle 38L on Readers’ Service Card 


‘Profiles in Progress’ 


«“ . 
Sag - Progress,” an illustrated 
femmes the vital part played by highly- 
oe aircraft equipment in the jet 
. aon issued. The booklet discusses 
— ar conditioning systems, turbine 
gine starters, and fuel controls, hydraulic 
pneumatic valves. and electronic 
perature controls. Hamilton Standard. 
on of United Aircraft Corp., Windsor 
“onnecticut. 
Circle 39L on Readers’ Service Card 
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For the engineer who wants a 360° view— 
Automatic Checkout Equipment 


Every phase of AUTONETICS’ work in this field keeps 
you in constant touch with all aspects of control 
system development. Special openings now for top- 
level engineers to develop digital computer-type 
circuits...logic circuits, digital comparators, Analog- 
to-Digital and Digital-to-Analog converters, high- 
gain feedback ampiifiers, etc. Key positions also open 
for systems engineers to analyze, evaluate, and syn- 
thesize automatic checkout methods for fire, flight 
and guidance control systems. Further details on 
request. Write: Mr. A. N. Benning, Administrative 
& Professional Personnel, Dept. 358ISA-7 , 9150 E. 
Imperial Highway, Downey, California. 


Autonetics 
A DIV N OF NORTH AMERICAN AVIATION, INC, 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 


ACCURACY 


in modern scientific 


instruments often depends on controlling 
the direction of light without: 


DISTORTION + DIFFRACTION 
DIFFUSION 


Consult the pioneers in evaporated 
metal coatings for: 


® first surface mirrors 
with half-wave protection 


® semi-transparent mirrors 
metallic and non-metallic 


® beam splitters 


® optical filters 


Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 


"Dept. A 
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THE ONE 
UNIVERSAL 
METER 


maicrovolts 
li 


hilovolts 


a bee ees micROVOLT-aMmetER EF 





Universal DC Meter 


This new microvolt-ammeter-amplifier 
will measure as little as 1Ouv or LOupa 
with accuracy. It may also be used as 
a DC amplifier with up to 80 db gain 
and only 10,v drift. A zero-center mir- 
rored scale provides instant polarity 
indication. Utilization of KIN TEL’s 
chopper stabilized circuit provides 
versatility, accuracy, and stability that 
is unobtainable with conventional 
VTVM’s. The Model 203 is the ideal 
general purpose laboratory meter, 
production test set, or null meter. 


SrECIFP I CATION Ss 


© 100 uv to 1000 v fs 

100 yzyua to 100 ma fs 

25 ranges 

100 megohms input 

80 db gain as amplifier 

10 wv equivalent input drift 
1 volt output 

© Price $550. 


Representatives in all major cities 
Write for literature or demonstration 


Cire: 
[ KAY LAB } 
S725 KEARNY VILLA ROAD 


SAN DIEGO 11. CALIFORNIA 
Circle 119A on Readers’ Service Card 
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> new literature 





Radiation Gaging 


The first comprehensive technical hand- 
book on radiation gaging is now available. 


Geared to technical people involved in 
gaging sheet materials of all types, the 


handbook includes charts, photographs and 
illustrations. Tracerlab, Inc., 1601 Trapelo 


Road, Waltham, Mass. 
Circle 40L on Readers’ Service Card 


Precision Optics 


Bulletin 0-104, titled ‘Precision Optics’ 
describes facilities available at Texas In- 
strument’s Optics Division in production of 
optical components and assemblies to exact- 
ing specifications and shows many of the 
precision optics manufactured for various 
applications. Texas Instrument, Inc., 104 
E. Foothill Blvd., Monrovia, Calif. 

Circle 41L on Readers’ Service Card 


Relief Valves 


Relief valves used with corrosive liquids 
to 1500 psi and back pressure valves used 
to pressures of 200 psi are explained in 
bulletin 357. The 4-page 2-color bulletin 
gives complete specifications and capacities 
of 4 standard sizes, dimensions and ma- 
terials of construction. Milton Roy Co., 
1300 Mermaid Lane, Philadelphia 18, Pa. 


Circle 42L on Readers’ Service Card 


Subminiature Relays 


New catalog discusses printed circuit re- 
lays, miniature and subminiature, 6PDT 
and power relays, snap action, 400 cps, rec- 
tified relays for quiet operation and _ in- 
creased reliability on ac. Also describes re- 
lays with hermetically-sealed and dust-tight 
observation windows. Magnecraft Electric 
Co., 3350G W. Grand Ave., Chicago 51, III. 

Circle 43L on Readers’ Service Card 


Tape Wound Cores 


New catalog TWC-200 has a separate sec- 
tion which serves as a design manual for 
engineers and scientists. Is the most com- 
prehensive literature on tape wound cores 
ever prepared and includes information on 
magnetic terminology, design equations, ma- 
terial characteristics and testing data. 
Magnetics, Inc., Butler, Pa. 

Circle 44L on Readers’ Service Card 


Two-Circuit Thermostat 


Two new bulletins describe 2 thermos- 
tats. Model F1, discussed in bulletin RT- 
807, automatically switches from high to 
low heat on equipment where two heating 
elements are used. Model F2, described in 
bulletin RT-808, is designed to control 
temperature and movement of heavy liquids 
where flow or agitation must begin before 
the selected temperature is reached. Robert- 
shaw-Fulton Controls Co., 110 E. Otterman 
St., Greensburg, Pa. 

Circle 45L on Readers’ Service Card 
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SWISSOMATIC 
PRODUCTS 





MANUFACTURERS oF 


PRECISION 
INSTRUMENT 
PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 
TExAs 0-4422 
TExas O-3131 
EXBROOK 5-6772 
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Liquids 
Gases 
Slurries 





Wavelike 
Motion 
of Steel 


Finger 
ctr, 
ap 


Forces Material Through Tubing 

Capacities 
0.2 ce per min. 
to 4.5 G.P.M. 
Prices range from..............0.010 $60.00 to 
depending on size $550.00 
and accessories 

Write for Catalog. 


SIGMAMOTOR, INC 


¥. 
39 North Main St. Middleport, by 
Circle 121A on Readers’ Service 
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Plug-In Scalers 

a ‘ P 

de scaler with counting speed 0 

ese binary scaler with counting 

- if 9 Mc are described in a new 4- 

ae. Other decade scalers in- 

‘) jeaflet have counting speeds of 

a ate. 100 kc and 1 Mc. Labratory 

4 Resesics Inc., 75 Pitts St., Boston 14, 
0 


husetts. 
ee 46L on Readers’ Service Card 


, gattery Buying Guide 

“» You're Going to Buy an Industrial 
Battery” is the title of a 16-page illustrated 
ioklet (GB-1788). It outlines the signifi- 
cance of battery design, and the contribu- 
sions of research and development to lower 
operating costs, greater production and 
greater profits. A four-point program for 
yers describes the importance of selecting 
the proper batteries. Gould-National Bat- 


teries, Inc, Trenton 7, N. J. 
Circle 47L on Readers’ Service Card 








‘Bodine Motorgram’ 


Four-page issue of the “Bodine Motor- 
gam” (Vol. 37, No. 2), features an article 
on how small motors are designed for quiet 
operation from an electrical standpoint. 
Another article deals with the operation 
of a KCI-42 induction motor in a Seeburg 
“00” automatic phonograph. There is also 
material on the measuring of moisture con- 
tent of materials. Bodine Electric Co., 2254 
W. Ohio St., Chicago 12, Ill. 
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Thermocouple Life 


Increased Up To 135 Times 
With T-E’s Conan’ Construction 


Electromagnetic Control 


Maker of electromagnetic control and 
solenoid valves has issued 7 new catalogs. | 
Catalogs 57-S through 57-S6 include com- 
plete information on automatic transfer 
switches, remote control switches, contrac- 
tors, relays, solenoids, electromagnetic con- 
trol and firm’s electric plant controls. Auto- 
matic Switch Co., Florham Park, N. J. 

Circle 49L on Readers’ Service Card 


Oscillograph Viewer 





Literature is available on the new Oscil- 
lograph Viewpak, a portable viewing ma- 
chine with motorized record drive for rap- | 
id scanning and pre-editing of trace rec- 
ords appearing either on film or paper. 
Records up to 16” wide in spool diameters 
up to a maximum of 7%” (400 to 1000’ 
long) can be accommodated. Benson- 
Lehner Corp., 11930 Olympic Blvd., Los 
Angeles 64, Calif. 

Circle 50L on Readers’ Service Card 


Floated Rate Gyros 


New floated rate gyros, described and 
illustrated in Bulletin 419, feature a novel 
temperature control volumetric thermostat, 
signal pickoff, ruggedness, reliability and 
precision. Use of these gyros assures com- 
pliance with the normally assumed “sec- 
ond order differential equation law” over 
a wide range of dynamic operating condi- 
tions. Norden-Ketay Corp., Commerce Rd., 


Stamford, Conn. 
Circle 51L on Readers’ Service Card 
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construction—ceramic 








For measuring all types of process temperatures, T-E’s “Ceramo” 
insulation, 
tremendous increase in thermocouple life over conventional, open- 
end types. In a typical application, enclosed hot junction, Ye'' O.D. 
“Ceramo” thermocouples were used recently in a hydro carbon 
cracking unit operating continuously at 1616° F. “Ceramo” thermo- 
couples lasted 7 to 9 months—while 14 gage bare wire thermo- 
couples lasted but 2 to 14 days. And there was no significant 
difference in response. “Ceramo” thermocouples are available in 
all standard calibrations. Overall diameters—1/25"' to 1-7/16"'. 
Write for Bulletin 325-D. 


Thermo Electric 0.3nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


metal 





sheathing—provides a 


———________—_Kiririrririirrn 
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IF YOU BUY 


O 


R SPECIFY 


CONTROLS 





MERCOID* 


CATALOG No. 857 


Will help make 


your selection easier 








YOUR 
RITE FOR 
wn FREE COPY 


CONTENTS: 


CONTROLS FOR 
PRESSURE— 

DIFFERENTIAL PRESSURE— 
TWO-STAGE PRESSURE— 
TEMPERATURE — 
TWO-STAGE TEMPERATURE 
LIQUID LEVEL 

FLOAT OPERATION 

LEVER ARM OPERATION 


CASE STYLES 
TO MEET VARIOUS 
REQUIREMENTS 
INDOOR 
(General Purpose) 
OUTDOOR 
(Weather Resistant) 
HAZARDOUS LOCATIONS 
(Ex plosion-proof) 








ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 








THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, III 


ASK FOR CATALOG 
NO. 857-P 
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MINIATURE 


RECORDING 


POTENTIOMETER 


This revolutionary recorder saves 
you two ways... . fits in a small 
space (only 95 inches wide and 812 
inches tall) and costs less. 











Model 2705 





¢ > 















































SPECIFICATIONS 

* Null balance 
* Pen speed: 1 second 
* 5% accuracy 
* TC or MV calibration (SMV to 100MV) 
* Automatic continuous standardization 
* Max source impedance 

1000 ohms per MV of span 
* .14% sensitivity 





OPTIONAL FEATURES 
* 3 speed chart drive transmission 
* 1 to 4 SPDT adjustable control switches 
* Reference junction compensation 
* Selsyn motor chart drive 
* Transmitting slidewire 
* Event marking margin pens 


westronics |] 





= wwe FP OR AT 2S 


3605 McCART STREET 
FORT WORTH, TEXAS 
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> new literature 





‘Identicharts’ 


‘Identicharts’ that record on strip charts 
from a remote point the exact time or 
sequence conditions occuring during pro- 
cess control and test work are explained in 
a 2-color, 4-page folder. Related equip- 
ment is also covered. Royson Engineering, 


Hatboro, Pa. 
Circle 52L on Readers’ Service Card 


Elapsed-Time Indicators 


Two new applications data sheets, bul- 
letin AWH MS101 for motors and elapsed- 
time indicators and bulletin AWH MS102 
for repeat cycle-timers and time relays have 
been released. Sheets provide itemized 
spaces to detail requirements. A. W. 


Haydon Co., Waterbury, Conn. 
Circle 53L on Readers’ Service Card 


Miniature Pressure Transducer 


One-sheet bulletin describes Model 305 
miniature gage pressure transducer which 
incorporates a Bourdon tube as its pres- 
sure sensing device. Gage pressures are 
converted into an electrical output through 
a pivot linkage system — moving the wiper 
contact linearly across a precision wire- 
wound potentiometer. Operates with high- 
level a-c or d-c signal. Bourns Laborator- 
ies, 6135 Magnolia Ave., Riverside, Calif. 
Circle 54L on Readers’ Service Card 


Shaft-Angle Converters 


Shaft-angle converters convert rotary mo- 
tion into coded system of numbers for re- 
liable, high-speed computing accuracy, re- 
cording ease, display and presentation in 
military and industrial applications. De- 
sign features and performance data listed 
along with specific applications. Instrument 
Development Laboratories, 67 Mechanic St., 


Attleboro, Mass. 
Circle 55L on Readers’ Service Card 


Laboratory Power Supplies 


Three laboratory instrument power sup- 
plies are illustrated and described in a 
new 4-page brochure. Types 9001, 9102 
and 9202 provide up to 8 voltage outputs 
from -+-400 volts de to —400 volts de 
and from 2 milliamps to 6 amperes. Regu- 
lation is better than + 5%; ripple voltage 
is less than 0.5% rms. Burroughs Corp., 
Electronic Instruments Division, 1209 Vine 
St., Philadelphia 7, Pa. 

Circle 56L on Readers’ Service Card 


Electronic Galvanometer 


Model 204A electronic galvanometer is 
described in bulletin 14-3. Is a combina- 
tion d-c null detector, linear deflection in- 
dicator, microvoltmeter, micro-microam- 
meter and low-level d-c amplifier. Seven 
decade ranges cover d-c voltages from 10 
microvolts to 10 volts or currents from 0.001 
microamps to 1 milliamp full scale. KIN 
TEL (formerly Kay Lab), 5725 Kearny 
Villa Rd., San Diego, Calif. 

Circle 57L on Readers’ Service Card 
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ASSISTANT 
CHIEF ENGINEER 
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> Position 
Well-known concern located in Ney p Position 
York Metropolitan area seeks the a p Represe 
vices of an assistant chief engineer jg p Rer 
charge of designs of process contro} jp. y Busines 
strumentation. Should be familiar vith 
the basic principles of recording andj} pee 
controlling instrumentation as applied i 
to processes for pneumatic, mechanic 
and electronic devices. 

Responsible for continuing the growth 
of an expanding design team dealing INS 
with industrial control instrumentation, 

The applicant must have considerabk 
experience in the design of elecp Exceptic 

, : career i 
pneumatic and electronic potentiometric cisco Be 
instruments. door livi 

ing scho 

Send resume complete with education ing “ 

Requiret 

background and personal experience, ME. 10 
Box No. 2058, c/o ISA Journal. in inst 
evaluatic 

applicati 

years as 

and nucl 

i ra perience 
“a Fine sta 

and life 

ENGINEERING sage 

Write to 

Administrative responsibilities ia 
° * ro 
in the flow and pressure instru: Division 
ment field. We are seeking 4 
man with at least 10 years er ; 
gineering experience to direct |} [——— 
the engineering activities and 
new instrument development ac. 
work of our Instrument Div: calls for 
sion. We vy 

tronie anc 

Degree in mechanical or elec Pt en 

his large 
trical engineering necessaly; Sane 
must have working knowledge 7 
° eas 
of electronics and_ preferably 
some administrative experienc _ 
Age preference 35-45. 

‘ ¢ Le 
Good salary plus profit sharing _ 
and other benefits. a 
Write to J. B. Meriam, Jr. Loon 
President, giving full resume. SITIO 

The Meriam Instrument Co. kinds 

10920 Madison Avenue - 
Cleveland 2, Ohio | 
nn —— 
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RATES and MECHANICAL REQUIREMENTS 
YMENT & BUSINESS Box Number counts as one line 1/4 page . 
eMPLO 50 characters and spaces per line PE 4% deep)__- 85.00 
10% discount on advance pay- (4% x 4%) deep) ___108.00 
Positions Open ment of 3 or more in-ertion: 1/3 page 
, ordered at one time (2& x 10 deep)___108.00 
: ed POSITIONS WANTED .60c per 1/2,Page 
p Positions Want ee. payable in advance. \, 1/4 men 10 deep) ~--162.00 
. scount 2 
Sey — €86—F 
p Representatives Available asso o/h nxt Seer) 62.00 
1 column inch __.-$ 13.00 (% x 10 deep)___216.00 
Representatives Wanted 1/6 page 1 page 
7 (24 x 4% deep)___ 62.00 (7 x 10 deep) ---.294.00 
p Business Opportunities COPY MUST REACH THE ISA JOURNAL. GRANITE BLDG., 313 SIXTH 
AVE., PITTSBURGH 22. PA. NOT LATER THAN 10TH OF MONTH 
PRECEDING DATE OF PUBLICATION. 





E.. Answers to Box Number should be addressed Care of ISA Journal, Granite Bidg.. 313 
A 


classified advertising  _— 


| EQUIPMENT & SUPPLIES 


Wanted or For Sale 
Used Equipment 
Books — Patents 


Materials — Services 


vvvvyv 


Supplies — Miscellaneou- 





Sixth Ave., Pittsburgh 22, Pa. 








"SUPERVISING | | INSTRUMENT 
INSTRUMENTATION ENGINEERS 


MANUFACTURERS REPRESENTATIVE 


Industrial Instruments and Related Ac- 
cessories. Additional lines desired by 
newly established representative con- 
tacting Chemical, Food, Paper, Textile, 
Metals, OEM and Generating Stations 
in New York State excluding NYC. 
Meetings can be arranged at the ISA 
Show. Box 2057, % ISA Journal. 





interests in chemical process instru- 


| 
ENGINEER | 
Openings for engineers having strong 
| 
| 


Exceptional opportunity for new 





mentation. Our expansion in diversi- 
fied chemical processes, petro-chemi- 
cals, metals, and other fields, offers 


career in mild, smog-free San Fran- 
cisco Bay Area. Enjoy indoor-out- 
door living, near all recreation, lead- 
ing schools and Universities. Hous- _ 
ing no problem. opportunities for advancement. 
Requirements are BS EE, ChemE or | 

ME, 10 years progressive experience 

in instrumentation selection and 

evaluation, installation design and control systems. 
application. Should have 3 to 5 
years as supervisor. Process control 


Positions involve design, installa- 
tion, and maintenance of automatic 


Experience in process instrumen- 


and nuclear energy control design ex- tation or electronic control desirable 
_— desired. nus but not essential. 

Fine starting salary, hospitalization | 
and life insurance, retirement, mov- Submit resume to Industrial Rela- 
in wance, , 

¢ allowance tions Department. 


SALES ENGINEERS WANTED for New Eng- 
land, Baltimore, St. Louis, Chicago, Detroit, 
Los Angdes, and San Francisco. Prefer men 
with Electrical, Mechanical or Chemical En- 
gineering degrees. Successful applicants will re- 
ceive three months’ intensive training at factory 
in Waterbury, Connecticut before assignment to 
district office. Prefer men between 25 and 30 
who can start as trainees Previous sales and 
instrument experience desirable but not manda- 
tory. Address reply to H. E. Beane, Vice 
President, The Bristol Company, Waterbury 20, 


Connecticut 





Write today—in strictest confidence! 


NATIONAL DISTILLERS 





KAISER | AND 
ENGINEERS |_| CHEMICAL CORPORATION 


1924 Broadway, Oakland 12, California 


Division of Henry J. Kaiser Company 99 Park Avenue New York 16, N. Y. 




















INSTRUMENT TECHNICIANS 


Pittsburgh Consolidation Coal Company is now entering the proccss industries. This 
talls for further expansion of our technical service activity in the general field of coal 
conversion, coal tar refining and chemical production. 

We welcome replies from instrument mechanics with 5-10 years experience in elec- 
tronie and pneumatic instrumentation. 
thi These positions offer the opportunity to participate in the growth and expansion of 
dist large company into the process industries. Newly commercialized projects include long 

tance coal pipeline and multi-million dollar chemical plant in Newark, New Jersey. 


Immediate Openings 
For Instrument Technicians 


Petro Chemical Plant Located in 
Northwest Florida Group Life and 
Hospitalization Insurance, Vacation 
Plan, Retirement Benefits. Please 
send complete resume and salary re- 


quirements to: 


P. O. Box 467 


Pensacola, Florida 





projects include continuous coal carbonization, complete refining of coal tar oils, gas 
synthesis, etc. 





Please address replies, including education, experience, references and salary desired to: 


WILLIAM F. SAALBACH, Personnel Supervisor 
Research and Development Division, Pittsburgh Consolidation Coal Company 
Library, Pa. (13 miles south of downtown Pittsburgh) 
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LOOKING FOR A REPRESENTATIVE, WANT TO FILL A PO- 
ITION, LOOKING FOR A POSITION? These and many other 
kinds of company and individual needs are regularly filled by 
the ISA Journal. Send your copy, etc. to Classified Department, 


SA Journal, 313 Sixth Ave., Pittsburgh 22, Pa. 
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Instrumentation Engineers 


Manufacturer of industrial instruments, 
utilizing electro magnetic transducers, mag 
netic amplifiers and servo indicators, for the 
measurement of basic process variables re 
quires sales application engineers with previ 
ous experience in engineering, systems en 
gineering or direct sales in the field of 
industrial instrumentat:on controls, or data 
handling systems The positions wil require 
traveling from the factory 


Interviews at your convenience and our 
expense (all replies kept confidentia! Send 
personal details and financial requirements 


to Personnel Director Norwood Controls 
Tnit of DETROIT CONTROLS COTPORA 
TION 934 Washington Street Norwood 


Massachusetts 
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> coming events 


Bs 


JULY 1957 


July 22—One Week Seminar on Strain Gages’ 
Applications at MIT. Contact J. I. Mattill, 
MIT, Cambridge 39, Mass. 


AUGUST 1957 


August 7-9—Industrial Applications of X-Ray 
Analysis Conference, Albany Hotel, Denver, 
Colorado. Contact J. P. Blackledge, Metal- 
lurgy Division, Reasearch Institute, Univer- 
sity of Denver. 


August 12-16-—Analog-Digital Conversion Tech- 
niques, sponsored by MIT at MIT, Cam- 
bridge, Mass. 


August 19—IRE Symposium in Automatic Con- 
trol, San Francisco, California. 


August 19-30—University of Michigan seven 
coneurrent courses in Management Science 
and Computer Technology. Contact R. C. 
Wilson, 2038 East Engineering Bldg., Ann 
Arbor, Michigan. 


August 20-22—Liquid Scintillation Counting 
Conference at Northwestern University, 
Evanston, Ill. Contact Carlos G. Bell, Jr., 
Assoe. Prof., Northwestern University, 
Evanston, Ill. 


August 20-23-—Wescon Show, Cow Palace and 
Fairmont Hotel San Francisco, Calif. 
Contact Donald B. Harris. Electron Tube 
Research, GE Microwave Lab. Palo Alto, 
Calif. 


August 26-28—Bi-Annual Symposium, spon- 
sored by the American Rocket Society and 
Northwestern University at Northwestern 
University, Evanston, Ill. Contact Dr. Ali 
Bulent Cambel, Gas Dynamics Lab., North- 
western University, Evanston, III. 


August 26-30—Eighth Annual Infrared Spec- 
troscopy Institute, Fisk University, Nash- 
ville, Tenn. Contact Nelson Fuson, In- 
frared Spectroscopy Institute, Fisk Univer- 
sity, Nashville 8, Tenn. 


*August 28-30—International Conference on 
Gas Chromatography at Michigan State 
University. Sponsored by ISA. Program- 
ming by Analysis Instrumentation Com- 
mittee Contact Herbert S. Kindler, Direc- 
tor of Technical Programs, ISA, 313 Sixth 
Ave., Pittsburgh 22, Pa. 


August 29-30-—-4th Annual Symposium on Com- 
puters and Data-Processing, sponsored by 
University of Denver at the Denver Re- 
search Institute. Contact Professor Hed- 
berg, University of Denver, Denver 10, 
Colo. 


SEPTEMBER 


Sept.—International Congress of Cybernetics. 
Contact Association Internationale de 
Cybernetique, 13 Rue Marcelle, Namur, 
Belgium. 


Sept. 2-6—International Conference on Opera- 
tional Research, sponsored by Operational 
Research Society, Operational Research So- 
ciety of America and Institute of Man- 
agement Sciences, University of Oxford, 
England. 


Sept. 3-6—Conference on Matrix Computations 
at the Dept. of Mathematics, Wayne State 
University. Contact Professor Wallace 
Givens, Dept. of Mathematics, Wayne State 
University, Detroit 2, Mich. 


Sept. 4-6—Magnetic Amplifiers Conference, 
sponsored by IRE and AIEE at the Penn 
Sheraton Hotel, Pittsburgh, Pa. Contact 
AIEE, 33 W. 39th St., New York 18, N. Y. 


Sept. 8-13—National Meeting of the American 
Chemical Society in New York City. Con- 
tact A. T. Winstead, Meetings Operations, 

— 16th Street N.W., Washington 





*Sept. 9-13—-12th Annual ISA Instrument- 
Automation Conference and Exhibit will 
be held at the Cleveland Auditorium. 
For more information contact H. S. 
Kandler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa., or Ex- 
hibit Mgr. F. J. Tabery, 3443 So. Hill 
St., Los Angeles 7, Calif. 
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Sept. 11-13—Canadian Association for Applied 
Spectroscopy, 4th Symposium, held in the 
Victoria Museum, Ottawa, Canada. 


Sept. 17-18S—RETMA Symposium on Numerical 
Control Systems for Machine Tools, spon- 
sored by the Engineering Dept. at Ambas- 
sador Hotel, Los Angeles. Contact RETMA, 
a 650, 11 W. 42nd St., New York 36, 

oo 


Sept. 23-25—Sixth Annual Convention of Stand- 
ards Engineers Society, Commodore Hotel, 
New York City. Contact J. A. Caffiaux, 
Secretary SES, 11 W. 42nd St., Room 650, 
New York 36, N.Y. 2z 


24-25—Annual_ Industrial Electronics 
Symposium, sponsored by IRE and AIEE, 
Morrison Hotel, Chicago. Contact H. L. 
Torbarino, 10 W. 35th St., Chicago 16, II. 


OCTOBER 1957 


7-9—National Electronics Conference, 
Sherman Hotel, Chicago. Contact J. S. 
Powers, Executive Secretary, 84 E. Ran- 
dolph St., Chicago 7, II. 


. 7-9—Second Conference on Manufacturing 
Automation, co-sponsored by Purdue Uni- 
versity and “Automation” Magazine at 
Purdue University. Contact Editor, Auto- 
mation, Penton Bldg., Cleveland 13, Ohio. 


7-9—International Systems Meeting at 
Statler Hotel, Los Angeles, Calif. Contact 
Leslie Matthies, 1957 International Sys- 
tems Meeting, 629 S. Hill St., Los Angeles 
14, Calif. 


13-15—Fluid Control Institute, at West- 
chester Country Club, Rye, N.Y. Contact 
R. McCormick, Chairman of Public Rela- 
tions, Automatic Switch Co., Florham 
Park, N.Y. 


.- 16-18—IRE Canadian Convention in Toron- 
to, Canada. Contact George Sinclair, 70 
Sheffield St., North Park P.O., Ontario, 
Canada. 


. 23-24—Computer Applications Symposium, 
in Chicago. Contact H. Rantner, 
Armour Research Foundation, Ill.  In- 
stitute of ae le 10 W. 35th St., 
New York 22, 


. 24-25—Annual Display of Aviation Elec- 
trical Equipment, Pan Pacific Auditorium, 
Los Angeles, Calif., sponsored by Aircraft 
Electrical Society. 


. 30-31—Annual Technical Meeting of Elec- 
tronic Devices Group, IRE, Shoreham 
Hotel, Washington, D.C. Contact T. M. 
Liimatainen, 5415 Connecticut Ave., N.W., 
Washington, D.C. 


NOVEMBER 1957 


Nov. 2-10—InterKama-International Congress 
and Exhibit of Measuring Instrumentation 
and Automation in Dusseldorf, Germany. 
Contact Nordwestdeutche Ausstellungs- 
Gesellschaft, m.b. H., Ehrenhof 4, Dussel- 
dorf, West Germany. 


*Nov. 7-8—Seventh Annual Symposium of 
ISA’s Philadelphia Section. Entitled “New 
Ideas in Instrumentation Evolved from 
Nuclear Developments.”” Contact Warren 
Brand, Conoflow Corp., 2100 Arch St., 
Philadelphia 3, Pa. 


FEBRUARY 1958 


*Feb. 3-4—National Conference on Progress 
and Trends in Chemical and Petroleum 
Instrumentation, presented by the Chemical 
and Petroleum Division and Wilmington 
ISA. Contact Carl Sanders, E.I. duPont 
deNemours & Co., Inc., Louviers Bldg., 
Wilmington 98, Del. 


*March 17-21—Nuclear Congress, International 
Amphitheater, Chicago. Contact John A. 
Dever, ISA Program Chairman, Minnea- 
polis-Honeywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 
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